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37-ft high stainless-steel reactor vessel, the heart of the 
Enrico Fermi Atomic Power Plant 


Gas Recirculation 


American Power Conference 


Power Plant Clinic 





STEEL MILL WASTE HEAT INTO MORE PRODUCTIVE CHANNELS 
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= With Republic valves... 


You get longer life, less maintenance 


For over 35 years Republic valve page are representative of the com 
developments have paced the chang plete Republic line 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg 
ulation, steam pressure reducing and . Motor operated valve 
high pressure water control, Republic 3. Toggle head operated valve 
valves have established a reputation 


a. Cylinder operated valve 
b. Lever operaied valve 


Diaphragm operated valve 


Diaphragm operated angle valve 
for durability, long life and trouble _— P 3 
free performance And, for many special applica- 
tions, such Republic accessories as 
Superior valve design— Repub 


lic research into the causes of valve pneumatic and electric valve posi- 


tioners for hysteresis-free control, 


noise and vibration, and also the 
and a complete line of controllers 


wear resisting and galling properties 
° BI I are available 


of materials has resulted in a modern 

Whatever your regulating valve 
design. Republic valve contours are problem, let Republic engineers put 
the their years of application experience 
to work for you. For additional in- 
formation, see your Republic repre- 
sentative, or write to Republic Flow 
Meters Company, 2240 Diversey 
Parkway, Chicago 47, Illinois 


line of Republic valves of advanced 


designed to produce not only 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 


valves perform better, last longer, REPUBLIC INSTRUMENTS 


AND CONTROLS 


with less maintenance 


Wide selection of valves and redlpeedeniguaedtes 
features— Rockwell-built Repub- ROCKWELL YS 


lic regulating valves shown on this 








tons of 


FLY AS// 


collected a day! 


si er cial 2 
ae Me anus a a : 
Installation of Aerodyne Units at Consoli- Green makes this AERODYNE mechanical dust collector, to 
dated Edison's Hell Gate Electric Generat- collect fly ash and other dusts. Does -* Green AERODYNE 


ing Station. 
eee really work? 


Well, let's guote a few words from Mr. J. J. Grob, Chief 
Performance Engineer, Mechanical Engineering Department, 
@ vote 1 Consolidated Edison Company of New York, Inc. « 


Why usedeceeeccecece Hs Held Cena Stethen two Acradnas walidiiiaodidsess 
were installed in the uptake flues of boilers No. 11 and 12 
for removing the bulk of fly ash leaving the furnaces.” 


@ quote 2 “The furnaces are slag tap and, of that ash which | 
72 tons of fly ash per daye e otherwise be expelled to the electrostatic precipitators 
fore entering the stack, the Aerodyne units, based on careful 
tests, remove approximately 72 tons of fly ash per day.” 


“The operation of the Aerodyne mechanical collectors has af 
been satisfactory and the life of the cones has greatly ex- 
ceeded expectations.’ 

weet fae eee = Diarh oot bole ve eb. 
ASH and DUST collection problems. — 


i ant ag 


@ Quote 3 
Satisfactoryeseesseerses 


[THE GREEN FUEL ECONOMIZER CO., INC.’ BEACON 3, NEW YORK 
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predictable, deoondable peyformtanee.... 


Republic ELECTRUNITE Boiler Tubing 
offers Quality you can measure 





Predictable, dependable Republic ELECTRUNITE”® 
Boiler Tubes were used in the installation of a new 
power plant unit for the production of electricity for 
the Borough of Lansdale, Pennsylvania. 

This new steam generator, engineered, manufac- 
tured, and erected by Riley Stoker Corporation, 
Worcester, Massachusetts, is designed to operate at 
150,000 pounds of steam-per hour, 1000 psi, at a 
steam temperature of 900° F, 

Predictable ... because ELECTRUNITE Boiler Tubing 
is hydrostatically or electronically tested to conform 
with the applicable ASTM ‘specifications and the 
ASME Boiler and Pressure Code, as well as local, 


state, and boiler insurance requirements, 


adel . 


eee ‘ 
b aku \ Ee 
FARROWTEST QUALITY YOU CAN MEASURE. Not a 
laboratory theory, not a mere inspection tool, but an exclusive production 
test that detects and rejects tubing containing defects of critical size 
FARROWITEST is offered as an alternative to other less positive tests 


in accordance with table below, at no extra cost. 





FARROWTEST REJECT TABLE 


Defective Area 
(Length, 
Depth Plane) 


Wall Minor dimension 
Thickness of the defect 
(B.W. Gage) (Length or Depth) 


20 F 0025 sq. inches 
18 , 003 sq. inches 
16 12'2% of wall 003 sq. inches 
14 and 13 12'2% of wall 004 sq. inches 
12 and heavier 12'2% of wail 005 sq. inches 


FARROWTEST detects and rejects not only tubing containing defects 
which completely penetrate the wall; but also tubing with defects 
equal to, or greater than those shown in this table. For irregular 
defect shapes, a tube with defect area equal to or greater than 
shown above is rejectable. Where required, sensitivity of FARROWTEST 
equipment can be calibrated to reject defects of lesser specified 


area than shown in table, at extra st 











Dependable... because ELECTRUNITE Boiler Tubes 
are made from high-grade steel, produced in 
Republic’s own mills. Operations, materials, and 


methods are carefully controlled from the time the ore 
is mined, through mill, and manufacturing processes. 
Performance . . . proved on the job, job-after-job. 
Skilled craftsmen on the job report, “with 
ELECTRUNITE, the rolling goes well... the metal 
works properly, rolls in smoothly... we never worry 
about cracks in the tubing.” 

Get the facts. Learn more about Republic 
ELECTRUNITE for boiler, heat exchanger, condenser, 
evaporator applications. Call your Republic rep- 


resentative. Or, write direct. 


Full normalizing makes Republic 
ELECTRUNITE uniformly ductile for 


Power plant at Borough of Lansdale 
does not have a grate surface. 
Instead, powdered coal fuel which smooth, easy bending, trouble-free 
burns in suspension is fed in thr ugh service This view shows the fuel 


water-cooled ports on front wall, ports from the inside. 


More and more engineers in utility companies are considering Republic 
ELECTRUNITE Stainless Steel Tubing for main surface condensers. Republic's 
ELECTRUNITE Stainless Steel resists corrosion, provides long, trouble-free 
service where water is used directly from natural sources. Call your local 


Republic ELECTRUNITE representative, or write for facts and data, 
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REPUBLIC «& 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-7911 

209 EAST 131st STREET + CLEVELAND 8, OHIO 


Wolds Weideat- Range 
% Standard Steels anil 
StL Froduat 
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Evaluating equipment 
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to increase over-all efficiency ? 


Be sure one of the sources you consider is 


Amenrican-Standard Industrial Division 


HERE'S WHY: This one organization 
encompasses the six major fields of air 
conditioning, heating, ventilating, heat 
transfer, dust collection, and fluid drives 
to offer one-source responsibility 
ror quality and performance In equip- 
ment that is designed, engineered, and 
manufactured to work together. 
bining the engineering back- 
three 
Ameri- 


Ross Heat Exchanger, and 


By ct 
grounds and product lines” of 
American-Standard* divisions 


Blowe I 


” Amr An-Dtandard 


Industrial 
benefits to all 


business and industry. There are engi- 


Kewanee Boiler the new 


Division brings many 


neer-stafled offices in all principal cities 
to work with architects, consulting engi- 
neers, and contractors with equipment 
selection and on the-job problems. Con- 
American- 

Detroit 


American- 


tact the one nearest you. 
Standard 
32 Michigan. In Canada 


Standard Products (Canada) Limited, 


Industrial Division 


‘Toronto, Ontario. 


| Standard , a 


American-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS” « 
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Copes-Vulcan reducing and desuperheating 
station takes load swings at Barrett Plant 


superheater and a heavy service, piston-type valve, this 
station has provided trouble-free operation since its 


Long Island Lighting Company uses a Copes-Vulcan 
desuperheating and pressure reducing station at their 
Edward F. Barrett Station. Steam is delivered to the 
reducing and desuperheating station at 2015 psig and 
1005 F. Specifications require the station to condition 
flows of 500 to 25,000 pounds per hour down to 165 
psig and 385-400 F. Maximum flow is 1000 pounds per 
hour in spring and fall, 3,000 pounds in winter. 

During the evening hours in the winter, the generating 
unit comes down to half load or less, requiring the 
PR&D station to feed pre-heater steam coils. When 
the steam coils are supplied from the PR&D station 
the load swings from 3,000 to 17,000 pounds per hour 
in 30 seconds 

Made up of a Copes-Vulean Carburetor-Type De- 


installation two years ago. 
Besides the Carburetor-Type, Copes-Vulcan offers 
two other types of desuperheaters. 


Steam-Assist Desuperheater has negligible perma- 
nent pressure loss on loads of 15% to 100% of 
maximum. This in-line desuperheater normally uses 
assisting steam only on light loads where control is 
most difficult. Write for Bulletin 1024-A. 


Variable-Orifice Desuperheater holds reduced steam 
temperatures constant less than 20 feet downstream 
from desuperheater outlet over a 50-to-1 load range. 
Write for Bulletin 1037. 


Copes-Vulcan Division 
BLAW- KNOX COMPANY 


Erie 4, Pennsylvania 
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Above—3,000 TO 17,000 POUNDS PER HOUR IN 30 
SECONDS. That's the load swing handled by the Copes- 
Vulcan pressure reducing and desuperheating station during 


winter nights when steam coils are put into service. 


Upper left-CARBURETOR-TYPE DESUPERHEATER 
USED AT BARRETT STATION. Superheated steam is di- 


rected to pass the spray nozzle, which injects cooling water 


into the steam before it enters the mixing chamber. The flow 
of cooling-water is controlled at the spray nozzle to main- 
tain ao pressure drop across the nozzle at all flows Cooling- 
water spray entering the mixing chamber is instantly evap- 
orated, thus lowering the steam temperature to that desired, 
Final temperature may be held within plus-or-minus 5°F. 

Available in standard 2” through 12” sizes, in 150- 
through 600-p 1 pressure standards for cast steel. Larger 
sizes and higher pre re standards are available on spe- 


cial application Write for Bulletin 1056, 
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BARRETT STATION CON- 
TROLS SOOT BLOWING on Unit 
1 with a Vulcan Automatic- 
Sequential System. Vulcan Auto- 
matic-Sequential Control Systems 
can use steam, air, or a com- 
bination of both as the blowing 
medium. 

Without leaving the panel, the 
operator can pre-select any num- 
ber of units to be operated 
through automatic sequence, or 
individually . .. may reverse any 
soot blower at ary point in its 
operating cycle . . . or switch from 
automatic-sequential to single- 
unit operation. 

For details cn Vulcan's complete 
line of automatic soot blowing 
stations, write for Bulletin 1029. 
(Panel shown gives automatic- 
sequential control for up to 60 
soot blowers.) 


PISTON-TYPE VALVES 
FOR PRECISION CONTROL 
of pressure, temperature, and liquid 
level. Piston actuation develops high 
forces to deal with static and dynamic 
unbalances, and with stuffing box fric- 
tion. These valves meet rigid require- 
ments for unusually high operating force 
and accurate positioning. 
Copes-Vulcan also builds diaphragm- 
type CV-D Valves which may be direct- 
or reverse-acting. They offer excellent 
rangeability, and can be profitably 
applied to many jobs. 

Both types available for pres- 
sure standards from 125 through 
2500 pounds. Each valve is tai- 
lored to its job. For details, write 
for Bulletin 1027, 





Tips on evaluating Electrical 





Matched Electrical Sets 


You wouldn't use a 5 h.p. motor to run a pump that required 







only one h.p. Similarly, electrical sets should be matched to WRONG RIGHT 





the requirements of the specific job. Electrical sets should be 
sized according to gas conditions, dust conditions, and other 


operating characteristics, and in accord with manufacturers’ 





past experience on similar installations. Don’t be misled by 
high KVA ratings on the electrical sets. The precipitator will umeon ean uoron 1 
only absorb a certain amount of power and the sets should be 
sized accordingly. A large excess of installed power, which will 


never be used, means inefficient use of the equipment. 


Varied Electrical Conditions 


Electrical conditions in a precipitator can vary widely at dif- 


ferent parts of the precipitator. For instance, a high voltage, 





low current condition usually prevails at the inlet where the 
dust load is high, as compared to a lower voltage higher current 


condition at the outlet. Consequently, it is good design (and a 




















necessity for high efficiency) to furnish several electrical sec- 
tions in series, with energization from separate electrical sets 


so that each section can be adjusted to best suit the conditions. 


Gas Distribution 


Remember that gas distribution, gas baffling, and provision 
against hopper sweeping all have a large influence on collec- 
tion efficiency. The gas flow system should be analyzed as closely 


as possible, both in the precipitator and in the associated duct- 





work, If in doubt, have a three-dimensional gas flow study made. 


Two-dimensional gas flow studies are not as accurate and may 





lead to erroneous conclusions. 


RESEARCH-COTTRELL, INC. Main Office and Piant: Bound Brook, New Jersey 








Rapping intensity 


Rappers should have easy means to vary the intensity of the 
blow to suit variations in operating conditions. A pre-set inten- 
sity setting cannot possibly give proper rapping over the normal 
range of operation. If too soft, build-up will occur which will 
disturb electrical conditions. If too hard, there will be reen- 


trainment. Means of intensity adjustment are necessary to avoid 








drop-off of precipitator efficiency as conditions change. 


Corona Discharge 


It is a relatively easy matter to obtain a corona discharge in 
an electrostatic precipitator. Many types of discharge electrodes 
have been used over the past forty years, including ribbons, 
squares, twisted squares, star shaped sections, coiled wires, wires 
with prongs and projections, most of which give entirely ade- 
quate corona conditions. Final choice then gets down to me- 
chanical factors such as strength of wire, method of support 
to avoid stress points, and ease of handling. There are many 
claims made for various types of wires but after investigating 
and testing hundreds of different kinds, we find a straight 


round wire about .1” diameter to be best. 


Battle Design 


Careful attention to the design of baffles on the collecting plates 
is most important. Small amounts of reentrainment mean tre- 
mendous differences in over-all collection efficiencies. It is seen 
that the “quality” of the collecting surface is far more impor- 
tant than quantity quantity (sq. ft. of surface or treatment 


time) in itself is not a criterion of performance. 


-COTTRELL 


Representatives in all major cities of U.S. and Canada 
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GRAVER 
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Dp 0 WN i P v R 0 G ~ E $ $ with advanced water treatment methods and processes 
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trial Water Treatment Dept. I[-3 

GRAVER WATER CONDITIONING CO. 


Division of Union Tank Car Company 


216 West 14th Street, New York 11, N. Y. 
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THE M.W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


re 
‘is 3 The M. W. Kellogg Company equipmen 











Deep-down satisfaction isn’t reserved for fishermen. It is in 
store also for the men charged with getting critical piping fabricated 
and erected in their power or processing plants . .. provided they 


delegate such work directly to experienced specialists. Ask us in. 


W. K. MITCHELL & CO., INC. 


WESTPORT JOINT Philadelphia 46, Pa. 


PATENTE 


PIPING 


PIPING FABRICATOR S AND CONTRACTORS 
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FOR ECONOMICAL MECHANICAL DRAFT SERVICE 


“BUFFALO” TYPE “CR” RADIAL WHEEL 
DRAFT FANS 


rising: pressure and horsepower 
characteristics with high static efficiency and resistance 
to abrasive effects, the “CR” is an ideal fan for stoker- 
fired or pulverized coal boilers. It is also proving an 
excellent choice for handling air with dust loadings in 


Combining sharply 


a wide range of industrial jobs. Loo, these same high 


pressure, high-capacity characteristics may mean a 


NOTE: Every “Buffalo” lan has the exclusive “Q" Factor the 


built-in Ouality which provide 


smaller fan for many direct-connected applications 
a Saving in first Cost 


W rite Bulletin FD 205 and see the dependablk 
stable performance built into this husky radial wheel 
fan for constant volume or inlet-dampered operation 
Buffalo” Draft 


including airfoil and backward curve designs with 


for 


It’s one of a serves of specialized Fans 


a wide choice of wheels to give you the best service 


your ope ration re quires 


trouble and lon Life 


9 


BUFFALO FORGE COMPANY 


BUFFALO, N.Y. 


Canadiau Blower & Forge Co 


VENTILATING AIR TEMPERING DRAFT 
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EXHAUSTING 





For Fly Ash Collection, here are 
3,370 REASONS WHY // 


You're Years Ahead 
with MULTICLONE 








donal 








The tabulation sheet shown here is over 40 feet long, 
filled top to bottom with single-spaced typewriter list- 


ings as shown in the enlarged section above 


Each typewritten line tabulates an installation of Multiclone 
> equipment—an installation of from one to nine separate 

Multiclone units! 

These installations have been made in all parts of the world, 
’ in plants operating under widely-varying load, atmospheric 

and fuel conditions ! 

They include installations on virtually every type of steam 
' power plant (i.e. pulverized coal fuel boilers, spreader stoker 


boilers, chain grate boilers, underfeed stoker boilers, etc.) 


New Multiclone installations are being made every day, but at the 
time this tabulation was made there were 3,370 Multiclone units 
giving superior service to industry throughout the United States, 


Canada and other countries 


What does this mean to you? Simply this—when you 
select “Multiclone” you are getting equipment that has over a 
quarter-century of experience behind it...equipment backed by 
the industry's greatest fund of “know-how” in modern small tube, 
high-efliciency cyclonic collection. Although this unequalled ex- 
perience is a part of every Multiclone installation, you pay noth- 


ing extra for this vital advantage ! 


WESTERN 


PRrMRAaCIPITATION 


CORPORATION 


Engine and 


MU ICLONE Mect 
CMP Comt LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
SUMAN Representatives in al/ principal cities 


HOLO-FLITE 


| 
| 
| 
| 
! 
COTTRELL Elect e ' | P ae P 4 Mat 
eo 
! 
! 
l 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 


M!I-TURBIAN 
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Minimum field welding and fitting 
means faster installation and 


lower overall cost of installed piping 


The service water header shown ts 
part of an order whic h included all 
piping six inches and larger for a 
,25MW 


will operate at 2000 psi and 1050 


central station. The boiler 


LOOOF. Main steam header was fab- 
from 214 chrome, 1 moly 
pipe, oo” £9.53. x 44 


, 
Careful engineering, pre-plan- 


ricat¢ d 
wall. 


ning and fabrication to high stand- 


ards are the basic reasons why this 


ob was erected with field welding 
J i 


and on-the-spot fitting held to a 


time-saving minimum, Contractor 


KI 
ver 


ntry and floating cran 


ind and gravel © sintering p 


* fiver 
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ec 


and owner both benefited from the 
the piping 


money 


1 
which went 


both 


case W ith 


Ino place saved on 
the overall cost. 

Complete facilities, engineering 
service, accurate fabrication that 1s 
quality control checked at every 
stage, plus erection service if de- 


sired .. these are available to you 
on your next job. Take advantage 
the complete piping 
offered by Dravo. For full informa- 
tion, write DRAVO CORPORATION, 


PITTSBURGH 22, PENNSYLVANIA. 


ot services 


¢ boiler and power plar 


DRAV 


( ( R f O R A I 
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FOR HIGHEST STEAM PRESSURES 


Capacity—kw 
Temperature Total 


C-E BOILERS 


COMPANY 





No. of Throttle Steam 


STATION Units Pressure 





FOR SUPERCRITICAL PRESSURES 


Eddystone 1 5000 1200/1050/1050 
1050/1050/1050 


325,000 
325,000 


Philadelphia Electric Co. 


Philadelphia Electric Co. 


Cleveland Electric Illuminating Co. 


Metropolitan Edison Co. 
Metropolitan Edison Co. 
New England Power Co. 
Virginia Electric & Power Co. 
Virginia Electric & Power Co. 
Dayton Power & Light Co. 


Central Hudson Gas & Electric Co. 
Cincinnati Gas & Electric Co. 
Cincinnati Gas & Electric Co. 


Cleveland Electric Illuminating Co. 
Cleveland Electric Illuminating Co. 


Consumers Power Co. 
Consumers Power Co. 

Detroit Edison Co. 

Duke Power Co. 

Duke Power Co. 

Duke Power Co. 

Niagara Mohawk Power Co. 
Niagara Mohawk Power Co. 
Pennsylvania Electric Co. 
Pennsylvania Power & Light Co. 
Philadelphia Electric Co. 
Potomac Electric Co. 

South Carolina Electric & Gas Co. 
Tennessee Valley Authority 


Eddystone 1 3500 


Avon 


FOR SUBCRITICAL 


Portland 
Portiand 
Brayton 
Chesterfield 
Possum Point 
Tait 


1 


3500 


2520 
2520 
2520 
2520 
2520 
2490 


1100/1050 215,000 


PRESSURES — ABOVE 2400-LB 


1050/1050 
1050/1000 
1000/1000 
1000/1000 
1000/1000 
1050/1000 


165,000 
225,000 
250,000 
167,000 
225,000 
260,000 


FOR SUBCRITICAL PRESSURE — 2400-LB 


Danskammer 
Beckjord 
Miami Fort 
Ashtabula 
Eastlake 
Karn 

Port Sheldon 
St. Clair 

Allen 

Allen 

lee 

Dunkirk 
Huntley 
Shawville 
Brunner Island 
Schuylkill 
Dickerson 
McMeekin 
Widows Creek 


WN &w ADK WAH eR ee ee ee 


2400 
400 
2400 
2400 
2400 
2400 
2400 
2400 
2400 
2400 
2400 
2400 


1050/1000 
1050/1000 
1050/1000 
1050/1050 
1050/1050 
1050/1050 
1050/1000 
1050/1000 
1050/1000 
1050/1000 
1050/1000 
1050/1000 
1050/1000 
1050/1000 
1000/1000 
1050/1000 
1050/1000 
1050/1000 
1050/1000 


COMBUSTION 


Combustion Engineering Building 


COMBUSTION 














Although one unit for supercritical pressure is presently in service and 
rs are under construction, today’s pressure plateau is in the 


2400-2520 psi range. 


‘s inevitable that many new units will be purchased for this pre 


ince it offers a heat rate gain of about 185 Btu over the 1800-psi 


group. With ever-increasing fuel prices, there is ample 


>to move into this pressure ranye. 


ire area of high pressures, temperatures and capacitie 
plaving a leading role. As indicated by the list on the opp 
units have been pure hased for use in the 2400-\|b pressure 
above — 32 of the Controlled Circulation desigi. The turbine- 
enerator capacity for the 38 unl listed totals about 8-million kilowatt 
Already, 14 of these units are ervice supplying steat 


eam to produce more 


than 2-million kw. One has been in service over 3 years. 
Later this vear, a C-E Sulzer Monotube unit, designed for the highe 
re and temperature ever emploved (5000 psi at 1200 I), 
at Eddvstone Station of Philadelphia Electric Con pany 


for BSOO psl, are pre nt 


critics 
ompany and auvton Pow 
With higher pre ire, the trend is toward higher unit capacitic 
nother vear, the average size of high pressure units purchased should 
evawatts as compared to an average of 200 mw, 


Opposite paye. 


ENGINEERING f} 


200 Madison Avenue, New York 16, N. Y. 
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In an average year, Beacon Coal shipments are transported by over half the Class | railroads in 
the nation... . reach customers in over half the states ... are transshipped via Great Lakes, coast- 
wise, and export. You can always be sure that your shipments will be moved and delivered promptly. 


Md wo 


PITTSBURGH * BOSTON ® CLEVELAND ® DETROIT © NEW YORK 
NORFOLK ® PHILADELPHIA * SYRACUSE 


For New England: New England Coal & Coke Co.; For Export: Castner, Curran & Bullitt, Inc 
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— Caterpillar 


makes tracks for coal 


Seven Caterpillar Tractor Co. plants 


burn coal for low-cost steam generation 


When seven plants of a company all burn coal reserves and mechanized mining procedures 
over 250,000 tons a year—you can be sure assure you a constantly plentiful supply of coal 


there's a good reason. At Caterpillar Tractor at stable prices. 
Co., where steam is used for both process - . - 
Technical advisory service 

work and heating, coal is burned for low-cost, 
efficient steam production. lo help you with fuel problems, the Bitumi 
; nous Coal Institute offers a free technical 
Because of its importance at Caterpillar, ; : 
advisory service. We welcome the opportunity 

steam generation must meet the same standards 
to work with you, your consulting engineers 
of efficiency and dependability set up for ; 
é ; and architects. If you are concerned with 

production. As Caterpillar 


has expanded from one plant to many, there- 


all phases ot plant ; 
steam Costs, write to address below or send 


' coupon Ask also for case histories booklet, 
fore, each plant has burned coal. Te 
complete with data sheets. You'll find them 


Coal is lowest cost fuel saformative. 
Today, when the annual cost of fuel often equals . : 
the original cost of the boilers, you should know Consult an engineering firm 
that bituminous coal is the lowest cost fuel in If you are remodeling or building new heating 
most industrial areas. And modern coal-burn- or power facilities, it will pay you to consult a 
ing equipment gives you [Ss . to 3+¢ Ore qualified engineering firm. Such concerns 
steam per dollar, while automatic operation familiar with the latest in fuel costs and equip 
trims labor costs and eliminates smoke ment—can effect great savings for you with 


problems. What's more, tremendous coal the efficiency and economy of coal. 


BITUMINOUS COAL INSTITUTE 


Department C -06, Southern Building, Washington 5, D. C. 


See our listing in Sweet’s 


SEND COUPON FOR NEW BCE PUBLICATIONS 
Crude Spec incations, Ww ith comple fe equipment criterta 


and boiler room plans 


ey 


Bituminous Coal Institute, Southern Building, Washington 5, D. C. 


L 


Gentlemen: Please send me C-06 


GsS-lLilow pressure he iuing plant, screw-type underteed stoker 
GS-2 (high pressure heating and of process plant ratii-ty pe 
underteed stoker Ga automat pack ipee 


ind process plants Case histories on lary 
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ONLY WELBOND COMBINES 
ALL THESE VP 


These features have won im- 

mediate approval for Yarway 

Welbond Valves in steam 

power plants everywhere. 

Now available in 9 sizes, 7 er 

to 2}2”, angle and straight- +321 STAINLESS STEEL 
way. Pressures to 2500 psi, _will not “pit”. Self 
temperatures to 1050°F. aligning valve disc 
Write for Bulletin B-453. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, Pa. 


Branch Offices in Principal Cities 


HIGH TEMPERATURE 
INHIBITED STEM PACKING 
-furnishes double insurance 
against packing leaks 


ONE-PIECE BODY AND YOKE 


ACCESSIBILITY 
all working parts 

readily removed UNIQUE SEAT DESIGN 

through yoke. Jack Thermal compensating groove 

action of stem forces prevents distortion when 

out old packing welding valve in line and 
permits perfect seating of 

’ disc for positive seal 
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REPRESENTATIVE USERS OF YARWAY WELBOND VALVE: Houston Lighting & Power Co. Jersey Central Power & Light Co. Boston Edison Co. Virginia 
Electric & Power Co. Connecticut Light & Power Co. City of Independence, Mo. Aluminum Co. of America City of Pasadena, Calif. Mississippi 
Power & Light Co. Rochester Gas & Electric Corp. Ohio Edison Co. Central Hudson Gas & Electric Corp 
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Hagan Chemicals & Controls, Inc., announces the 


COMPLETELY NEW 


KYBERNETES MAGAN CHEMICALS & CONTHORS IN 
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Kybernetes Series 2000 Data Processing System 


The new Kybernetes Series 2000 Data Processing System, utilizing solid state com- 
ponents, adds many data handling advances to the outstanding features of the 
original equipment. Here are some of the features the new Kybernetes system has 
to offer: 


NEW FLEXIBILITY — Basic unit is a simple logging unit for recording process data 
on a log sheet or other output device. This basic system can be expanded easily, 
both in terms of the number of points scanned, and the complexity of the opera 
tions performed by the unit. For example these can be added as need develops 
Scanning for off-normal conditions —Printed or visual trend of selected variables 
Computing and integrating Automatic programming and optimum setting of control 


NOTE~ Any or all of these functions may be performed without interrupting any 
of the other functions. Off-normal scanning always proceeds uninterrupted. 


OPTIMUM RELIABILITY~— Fewer components, simplified design logic and solid state 
components add to the inherent reliability of the system. All parts have been se 
lected for long life and easy maintenance. 


MODULAR CONSTRUCTION simplifies extension of system. Each new function can 


be added by simply plugging-in appropriate module. 


SELF-CHECKING CIRCUITS immediately signal malfunction in any area and spot 


the area with a warning light. 


ACCURACY of 0.1% on all inputs, including non-linear types is achieved by eliminating 


marginal techniques and components, using the highest quality components and 
by the use of simplified design logic. 

Flexible, accurate and reliable, the new Kybernetes Series 2000 Data Processing 
System offers many previously unattainable advantages. Designed for maximum 
usefulness with minimum investment, the new Kybernetes system permits the addition 
if functions as needed, including complete computer control. A new brochure describe 
these advantages in detail. Write today for your copy; ask for Bulletin MSP-161 


HAGAN contnoce.i 

CONTROLS .INC. 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
HAGAN BUILDING, PITTSBURGH 3O, PA 


In Canada: Hagan ¢€ rt ation anada) | nited, Toronto 


Euro Divisior 2 Si ©. 13, Milano, Italy 
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* Working with you and your contractor— 
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FOR ALL THIS 
Through the integrated 





SUPPLY al RESPONSIBILITY 
POWER PLANT EQUIPMENT 


facilities of YYUBA—NATIONWIDE to serve you best 


The problem of coordinating all the purchases and are ideally equipped and located to maintain the 
delivery of specialized equipment for steam plants highest product quality standards and meet the 
can be greatly simplified —when it is packaged as most demanding completion dates — economically. 
a single responsibility with Yuba. Call in your Yuba man. Discuss your plans and 
The advantages to you, your consultants and problems with him. See how your job can be made 
your contractor are many. They can easily add up easier with his and Yuba’s help. 
to major savings in time, money and trouble. The 
experienced Yuba organization is geared to deliver DIVISIONS AND SUBSIDIARIES SERVING 
a fully integrated service every step of the way: THE POWER INDUSTRY: Yuba Heat Transfer 
through equipment design, engineering, manufac- Division « Adsco Division « Yuba Manufacturing 
turing, installation and erection. Division « Southwest Welding & Manufacturing 
Operating nationwide, the divisions and manu- Division « Judson Pacific-Murphy Division « Yuba 
facturing plants of Yuba serving the power industry Consolidated Erectors, Inc. 
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YUBA PRODUCTS FOR STEAM POWER PLANTS 


. Intake gates 6. Gantry or semi 11. Evaporators 
. Trash racks and gantry cranes 12. Fuel oil preheate 
rakes, guides 7. Hoists 13. Oil storage tanks 
3. Butterfly valves 8. Surface cordensers 14. Tank suction heaters 
. Penstocks 9. Feedwater heaters 15. Steel stacks 


. Expansion joints 10. Structural steel work 16. Surge tanks 
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len, CONSOLIDATED INDUSTRIES, INC. 
gt” * Street, San Francisco, California 
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DAMPNEY COATINGS 
LIVE WITH IT! 


True measure of a high-heat coating’s worth is continuous 
operation at rated temperature. Yet many so-called “heat- 
resistant” coatings take only occasional peaks — fail rapidly 


in ‘round-the-clock service. 


Dampney coatings are rated always for day in, day out opera- 
tion at maximum temperatures. Hold them to it, if schedules 
call for steady heat, or let them fluctuate to ambient and back. 
Either way, Dampney silicones and ceramics give you full 


protection with plenty in reserve. 


Most important, Dampney coatings are selected to meet specific 
conditions of operation, temperature and corrosive environ- 
ment. Thus they establish a lasting foundation easily maintained 
and permanently ending time-consuming and costly surface 


preparation. 


Repeat orders from a typical customer, 26 in 12 months for 
enough material to protect 1,929,000 square feet of steel — is 
the best evidence we have that when industry wants honest 
high-temperature coatings, it remembers Dampney silicones and 
ceramics, identified by the two trade names, DAMPNEY and 
THUR-MA-LOX. 


We suggest you do likewise when you want real protection — 
resistant to 1000°F., to atmospheric corrosion, and to weather 
exposure — for these industrial hot spots . . . 


stacks and breechings turbine interiors 
steam lines precipitators 
kilns coke ovens 
forced and induced draft fans incinerators 
heat-treating furnaces pulverizers 
autoclaves and retorts blast and open hearth furnaces 


Remember, too, the first Dampney trade name and product, 
known and used today the world around, APEXIOR 
NUMBER | for boiler interiors. For all hot metal, wet or dry, 
the best protection available is made and marketed by 


7TH 6 
MAINTENANCE 
FOR METAL 
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HYDE PARK, BOSTON 36, MASSACHUSETTS 


Coatings for all temperatures to high heat — 
all corrosive environments. 
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Hot Rehea 
» Header 


a 


3 
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Model test set up of hot reheat 
line is reproduced ibove 


approx mately 1/10th actual size of the 
PRETE TED A model Circled area show position 
of chrome-moly header in the line 


. e . 
GSA; 4 Size of this hot 
reheat header can be 


seen by comparison 
with men in the picture 
It is 21” O.D., 
fabricated of 24‘ 


PART OF A COMPLETE HIGH-PRESSURE, chrome, 1% molybdenum 
HIGH-TEMPERATURE PIPING SYSTEM pea 











The model exactly duplicates—from an en steel piping fabrication oO of sco of 
gineering indpoint t hot reheat line which is part of a which we have model-tested ibricate ind ere 


high pressure iif emperature piping system fabricated Use thi experience on your next piping J by 
by Pittsburgh P y 


generating station, nuclear power installation, chen 
The nset show the position and relative size of the essing plant, refiner mill, or factory. We are spec 
header in the line nd the main illustration is an actual 


) with complete facilits ind we assume responsibility 
photogr iph of tl header as 


ron 
x every phase of the work—from blueprint’ through 


pp 
i 
fabricated in our shops The fc 
complete yStem, which includes chrome moly and stainless « 


rection 
Promoting Progress IN POWER AND PROCESS PIPING 


AND EQUIPMENT COMPANY 


158 49th Street + Pittsburgh 1, Pa 


Conada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET TORON 
Atlanta White 4 fing Cleveland 
Chicago People / New Orleans 
New York Ww worth B 


COMBUSTION—dJune 1959 





7 “@uewe . 


a eo ee 





\ 








iD 
AG, 


Here’s why Thermobestos is the 
preferred high-temperature calcium- 
silicate insulation... to 1200 F 


1-On insulation is Thermo 
Lin aluminum. Snaps on pipe 
1 eost Oo 


J-M’s new Meta 
hestos prejacket: 


¢ 


! ' 
t t 


You know the kind of treatment pipe insulation 
must take ... day after day, vear after year! 


There’s no better reason than this for the spiral 
ing growthin Thermobestos applications through 
out the process and power generation industries 

an insulation so strong and rigid, so resistant to 
crushing and compression it is almost structural 


Seminars on best installation practices. For plant 
foremen who wish to keep up to date on new 
insulation methods and installation practices, J-M 
regional sales offices will gladly conduct insula 


tion seminar Contact nearest J-M oft 


lee 
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heat transmission table 
thermal characteristics. Write 
Ask for booklet IN 
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Phe Bayer Balanced Valved Soot Blower 
is a single-chain operated design that as 
SUPCS precise 


the start 
rotation 


Only after 
does element 


valve and element 
ol full 


COMM HeTHIOE 


steam: flow 
a feature which provides post 
tive and eflicrent cleaning over the entire 
cre Wilhout Wasting steam. 

Phe Bayer Soot) Blower is simply Op 
erated by a pullon the chain which opens 
Continued pull 
ing of the chain slowly rotates the element 
through its the end of 


Whieh the valve automatically closes. 


the cam-eactuated valve. 


cleanmge are. al 


sequential operation of the 


Quick Opening 
Bayer Soot Blower 
Valves Assure 


¢ 100% cleaning efficiency 
¢ minimum steam consumption 


e superior high temperature 
resistance 


kor severe high temperature locations. 
“super service. elements of Bayer devel 
oped “Chronilloy” Of su 
perior strength, wrap-resistance, and sta 
bility, these elements resist the oxidation 
and chemical action caused hy very high 


are avathable. 


lemperature gases. 

Inover fifly years of continuous special- 
ized the Bayer company has 
equipped more than 35,000) boilers with 


SCT Y ce, 


lengineere d for 
Dave 


dependable soot blowers. 
long life and low  mamtenanece, 
products assure economical and trouble 
free operation. 





peration 
reennts ceed peastabole 
polite tye 


er entire lena " 


for big pressure 


ro rite fous petucnstaren wants ot occhetrveral 





ADVANTAGES OF THE BAYER BALANCED VALVED SOOT BLOWER 


@ priceeeceecaeey pot ure dt po the nul ilve brody 
@ riichimved at eal with pru loaded seat 
e complete r protecthor 


wut breake 
- precmspon A 


el tube iligrment be 


@ hoad 








bor further information contact the Bayer representative nearest you. 
He is an experienced engineer, qualified to service Bayer Soot Blowers. 


Agencies 


\y 
C oprpcurnats 


Drocdicen 7 | 


4030 Chouteau Avenue, St. Louis 10, Missouri 
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Bailey Meters 


How Bailey helps you get a new 


Eat 't 


_ PR wad 


os 
Pe 


and Controls for two boilers in a midwestern milling company 


boiler off to a fast, safe start —— 


- Phe thrill of putting a new boiler “on-the-line™ can 


be marred if you lack ade quate metering and control 
equipment You are a lot surer of a fast. safe start and 
operation for a long time when you specify 


» khevs to peak 


dependable 


Sailey Meters and Controls. They are 


efficiency and low operating costs 


Bailey is the choice of virtually all the most efficient plants 


on the Federal Power Commission's heat rate report. 


Hlere whis 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the right 


Baile \ tian 


combination ol equip nt to fit vour needs 


luctures 1 complete line of standard. compatible pheu 


" 


matic and electri tering and control equipment that 


has proved itself Phousands of successful installations 


involving problems in measurement. combustion. and 
automatic control are vour assurance of the best possible 


“Vstem. 


2. Experience 


Bailey bingineers have been making steam plants work 


more eflicienth for more than forty vears. Veteran ene 
neer and young engineer alike. the men who represent 


Bailey. are storehouses of knowledge on measurement 


and control. Phes are up-to-the-minute on the latest 
Vou problem 


developments that can be applied to 


3. Sales and Service Convenient to You 


District Office or Resident boinginees 


Phere s a Bailes 
close to vou. Cheek sour prlreonae hook for « pert engineer 


ing Counsel on your steam plant control problem 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD 


in Canada 


e 1959 


COMBUSTION—dur 


CLEVELAND 10, OHIO 


Bailey Meter Company Limited, Montreal 





7-TON 
COPPER-ALLOY 
PLATES FOR 
LARGE SURFACE 
CONDENSERS 











RIGHT 


required for the tub extremely lara plates in standard on peci 


Hit tititl ually liu ‘4 ’ ( 1 mM! 
heet it ¢ lineh It ( Tant tit tandard item ot trios The Ameri il) Brass ( OMpPa vill eladh ISS] t 
} olu i) kor Oy! Anaconda 


The American Bra ( OM Pan vhich produces p! ite 1 gene! il information 
ilovs in rectangular Conc r Tubes and Plates write for Anaconda Pul 


of copper and tnumber of copper TeSe 
width Te 15.000 pounds ith lic ition B 2 Tha Ame rican By iSS ( Oompa \\ iter 
| 


ure burv 20, Conn. In Canada: Anacone American Brass 


cs ip to 156 ih hie inh 
eight. The maximum standard limits for circles 
New loronto Ont 


L600 inehe in diameter and 1LLO000 pounds in weight Itc 


Hall cirel cian by produced up to 13.000 pound 


mn wel rhit 
ROLLED PLATES SUPERIOR. Anaconda rolled plates are ANACOND.: \ 


ommercially flat rcurate inp dimensions. and. free 
Tubes and Plates for 
Condensers and Heat Exchangers 


HE AMERICA 


from surtace imperfection ind porosity often prevalent 


ncast plate 
SPECIAL JOBS. Whenever vou have a problem involvins 
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In Atomic Powerplants on Nuclear-Powered Submarines, 
AMBERLITE Ion Exchange Resins Remove 
Radioactive Contaminants 


secause water ny Lie become radioactive when exposed Lo \M MoNOBED 
radiation, e ng water Whicn passe through reactors on Na y 

atomic submarine treated by passage through beads of spe 

cially-developed, hig! ictive grades of AMBERLITE Ion Exchange 
Resins. ’ ! ns remove all metallic ions from the water and 

also are used to mtrol | H of coolant within safe limits. In addi 

tion, they hz t mportant advantage of concentrating in small ; 


terials which they remove from water 


( ( / Industry 
hose special enton ait anon exchange win or ean ae WR ROM & HAAS 
usuall pl lin an intimate mixture for use in MONORED units com PAW Y 


Complete ce} Ca nformation on special Nuciear Grade 

AMBERLITI ( ng LOSI and their uses will be sent THE RESINOUS PRODUCTS DIVISION 
promptly on request NSU r engineering company exper! Washington Square, Philodelphia 5, Pa 
enced in water conditioning on how AMBERLITE resins may 


serve you 
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DUST 
‘SHAVE-OFF’ 


BY-PASS 
RE-ENTRY 
OPENING 





This Cyclone 
won't clog 


or plug 


Buell’s exclusive ‘Shave-off design permits large diameter cyclones that will not 
clog, plug, or bridge when properly operated: you avoid unnecessary maintenance work 


or process interruptions 


The unique Shave-off port traps the dust that whirls upward in double-eddy currents, 
increases cyclone efliciency by eliminating this source of dust reentrainment. Whether 
installed singly or in groups, Buell Cyclones are the 


most efficient ever developed. 


Other features include extra heavy plate construction 
for longer service life, Buell-designed manifolds for 
more efficient, non-turbulent flow of dust-laden gases 

and the confidence assured by a history of hundreds 
of installations everywhere in America. Write for a copy 
of the 12-page booklet, “The Exclusive Buell Cyclone” 
Dept. 70-F, Buell Engineering Company, Inc., 123 


William Street. New York 38, N. ¥ 


large-diameter Buell Cyclones in series with Buell 


SI blectric Precipitator 


BE thiciency im DUST COLLECTION SYSTEMS 
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Meetings, Meetings Everywhere 


Beginning with the ¢ 


World 


idian Sectional Meeting of the 
Montreal, September 7 11 
»wed in rather rapid order the ALEE 
sept 


Power Cor 
IQ5S, there have rie 
ASME National P 
NS October Qos 
New 


dozen listed sessio1 


ference in 


miber 
ASAI 


with a 


wer Conference in Boston 
Annual Meeting of the 
York City, November 30) 


December 5, 1958S 


at least half were 
power generation mdustry, thre 
Mareh 51) April 
Americas Second An 
Mo., May 11-13 


from this impressive coverag 


power of which 
of direct interest to the 
American Power Ce 
2 and the 


nual Power Symposium 


nference in Chicago 
Instrument Society ot 

Kansas City 
1959. Certainly judging 
held is not 


In our role 


the power wanting lor attention 
ittend most of these and 
vid find thet 


uplications of subject matter amony 


of editor we 


Maly 


other meetings of vhat alhed interest 
mevitably there are 
mdividual meeting Chis duplication may well be ex 


cused on the grounds that programs must be planned a 


year or so in advance and there can be no knowledge at 
this time of other bodies’ plannings or for that matter 
But all too often the LITIE 


reported upon at 


propriety m schee sub 


ject wall be thre meetings 


SUCCESSIV ¢ 


Keven worse the une reports are presented by the same 


tuthors or their mimediate associates Obviously some 


coordination of planning or some central clearing house ot 


tuthors or some agreement upon general publication 1s 1m 


order 


Phe nuclear field, once the security wraps were lifted 


brought forth a rash of papers and almost as many spot 
went by the 
\tomnc 


read some hopes for i semblance ot 


ornmy orgamzation \s tan 
the Nuclear Cong the 


thie Nuc le ir Societ 


emergence ol 


Industrial Forum and 


order out of thi haotic outburst Unfortunately the 


nuclear energy fh till too young and its practitioner 


ind followers too numerous in the traditional founder 


societies for tho bod to remove themselves from re 


porting on the a es of nuclear nature which the 
miterest This 1s un 
should 


harper delineation will have had a 


belie ve be ir upeol He member 


derstandable ani beheve icceptable Pine 


correct this whet 
chance to assert 


Phe power industr howey is by most standard 
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mature and established one and this problem of multiple 


and repetitive reporting should be a rare one Phi 


yrowth of special skills and talents as the technology ad 


me ind room for 


scan always be expected to be sure 
it) expression of these new skills should be allowed within 
| 


it or founder society Certainly mechanical en 


to the 


the pare 


gineers are keenly alive sigmificance and the maport 


of nuclear energy for power generauvionl OF mistrumentia 


tion as an adjunct to power plant automation Tia thre 


early days as the broad principles of these newer develop 


ments influence the art of power generation the trail 


blazers of these ce velopments no matter what their back 


ground tuclear scientists or imstrument specialist 


md report 


should be asked to discuss | 


butio 


upon their contri 


betore the founder ocmetye Wi (yun tion ser 


power veneer tio 
that the 


sentially 


slv, however, uf the engineers im the 


field are so scattered im basic mterests same dha 


terial should be presented before ¢ powe!l 


nunded people as frequently as three times im a row 
Phe ASME, we took the 


its Spring and Fall meetings that it wa 


tand when it canceled 


setting the 


know 
stu 
for fewer meetings and hence fewer papers of higher qual 
ity Phe 


ulate 


individual Divisions were called upon to stun 


conferences serving the relatively narrow and spe 
qialized developments within their specify 
Now 


structure the 


COP Ol ue 


tivities with each technical society establishing a 


wiilar cell conscientious power generation 
man is beset with highly polished promotional pieces on 
to hus 


that he see on 


conference own and 


fact 


the value of a given society 


his company wivancement hi 


the program the same author on the same subject he has 


is not enough to dissuade him agaist the 


that he 


heard betore 


ISSUTANece will hear something new Someday he 
will 

mectiny inst 
t thingy 


piadcar 


Phe solution for the multiphieity ot 


come from within the sponsoring bods Phe la 


we would want to sce happen would be an action 
nectiny or it 


Let « 


toa boveott of a given technical 


body AI have 


ticular niche 


PMOTPSOr anny? 
ich define lin praal 
other tay 


ipart to play 


ind in agreement, one with the 


within that niche, presenting the cogent maternal arising 


from the activities of those within the niche 
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Yr DO PER CENT GAS RECIRCULATION 
Wee 
G 


x 100 


By J. D. ANDREW, JR.,+ A. M. FRENDBERG}} 
and P. M. KOCH#}+ 


Babcock & Wilcox Co. 


Fig. 1—Gas recirculation applied to hopper bottom radiant boiler 


Gas Recirculation and Its Relation 


Setting and controlling the distribution of heat within 


a present-day large-output steam generator requires 
considerable design deliberation on the use of one 


or a combination of several widely used methods. 


This paper shows the thermodynamic effect of one 
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Fig. 2—Effect of gas recirculation into hopper 
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to Boiler Design and Operation 
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Thermodynamic Effect of Gas Recirculation 
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Fig. 4—Increase in furnace heat absorption at low loads 
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Fig. 5—Steam temperature control of natural circulation boilers 
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eliminated by improved port design and location and by 
proper use of soot blowers 

Che experience gained on these early installations has 
resulted in the design and installation of gas recirculating 
systems which have virtually 100 per cent availability 
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unit | 


nec ity ol using teniti team 
muitial 


that the pr 


veloped 
this 

nomunal 
1050 F re 


tucdly S500 idered 
nected I Wi too 
I hie I Poe's Wa 


O50 I 


pressure psi 
ind 


temperature over 


it today 


pre ure Miper iture 
heat temperature 050 F reheat 


(MM) | ipp ‘ ol ik-even propo 


fuel cost and the 


| tie 
perature wa osen in th 
iiterest olf achievin 0 rate 


long 


inticipated 
00 psi wall be 


tinitaines wide open at 
whi hi 


order 


boiler ire Wiilar to 


ther ire no 


( xcept 
however, twe 
I he ( irt low ited it 


the tron rhe op ol th 1! DyYpa 


» water 
eparut 
water 
through the 
hould be 


surlace 1 


Cpara 
tor whicl byp ! dr team 
reheater 1 ) mules ! i the top It 


noted that co lerable radiant superheater 


wall and in the form o 


The reheater is all 


nediuatel follows the 


pro ided both 


Con 


pendant tbe 


vection surtiace pendant 
uperhe iter ri 
Lhe 


burner one 


the waterwall 


buarnica dy mventional tangential 
Flow through 
thi 


discussion of the « 


ich corner 


ind down and pommt the 


later 


ted bore 


W ill blo 


withor comme 
perience with the 
Bit 


) Wh) ind 


wer operauion 
ed tor the first ou October 
load 


October ‘ ) Wis 


unit wa Lire 


up to 150 MIw until 
shut 
in Commercial Operation on 
ive teps the 
Phe main ditheulty ou 
MlCreasit the © ) he unit this 
ich shutdow1 nee has been related to the 


of sthea am the utted to the 


down tor bearing 
( ipacily 
Wil icre 
cluring period and 
control 

Phi 


recquire 


ilter ¢ 
turbine 
ent 


ttuation hh bee up i! nd at pre 


le than 24 hour i p for the sihea to reach 
wcceptable liunuit 

unit has been 
not at 
rapid starting 


not thy 


In general, the operation of the 


vated 


Vcry 
intict ithough we are 
the full potential of the unit for 
Phi 


much a present 
utilizing 
ituation, however, 1s 
ipability 


trol 


ind fast loading 


result) of equipment but more a matter of 


operator tramimg and con wljustment 


Bir 


have performed in a rehable manner It 


Sulzer controls are high quality equipment and 


Europe, regulat 
mechanism, but not 
Metropolitan Edisot 
fluid 


ipparent that a Monotube 


used im this hydraulu 


wishing to risk the danger of fire, 


Lo cle 


nuneral oils 


ired to use a non-flammable svnthets 


From the beginning 1t was 
condition 
ulted 1 


m flow im 


boiler 1s sensitive to change in furnace 


Operation of any one of the wall deslaggers re 


cousiderable change to the feedwater and ste 


the unit, and 15 to 20 minutes would be required for th 


Phis situation was aggravated 
full load 


their wict 
lost 


flows to return to normal 
the 


turbine 


used at because the 


i¢ he al 


pressure Was 


when deslaggers wert 


control valves re open position 


ind control of the steam Sinnlar up 


46 


sets occurred on temporary loss of coal feed to a mull 
rhis boiler has relatively small storage capacity, so that 
losing mill feed even for a short time results in considerable 
loss of load \s of now this situation has been greatly 
the 


problem 


control so 


ilthoug! 


improved by refinement of the feedwater 
that the 
further improvement will be most welcome 

Phe level in the 


i Bailey 


today 1s not a serious on 


water separators is indicated in the 
which is connected 
taps used by the level 


ilibrated by a 


control room by instrument 


to the pressure 
troller This 
tional water column prior to imtial operation but tended 


level I 


in tine 
certain, 


iutomat« con 


conven 


mstrument was « 


to indicate a zero separator im operation 


that a 
correct 


itions, 
not 


midi 
recalibrations did 


thought on 


when it wa from other 
veral 
\fter 


the general opimion that this condition 1s 


level exister “>( 


thi ituation considerable this 
problem, it 1 
due t 
that 


could be 


vortex and centrifugal action in the separator 
thbration 


The 


COT 


nod vel exists, and therefore no « 
column 
indicated 


The 
leet, 


obtained using a static water 
that the level 
to levels known to exist 
ite exact levels in 


give the 


then et so 
mughly 


not 


meters were 
meter 
therefore do iid but do 
operator an 1de 


illy 1 


now col 


how relative changes and 


ipproaching dangerous levels Since this re 


when Vv 
ition of | 


ill that 1S 
dered to be 


necessary, the indi els 1 


itishactory. 


Davton Power 
ind Water 


his paper 


J. D. Williamson and R. F. Andres, Thi 
ind Light Co., 
Conditioning of Umit No. 4 Tait 
was concerned principally worl 


} 


\lonotube boiled 


then discussed the (Operation 
Station 
ind steam a 


highhghts of 


1 teedwater 


iffected by a One of the 


t 
this installation has been tha performance of the Sulzer 


feedwater control. Severe load drops both planned and 


occurred and the control has giver 


The 


water 


cccidental have 


drum and 


il SCTICE ol i 


level 1 l 


nt pertormances 

about boon to the 
mund 
ily controlled valves in the 
steam system up to the turbine stop valve 


Sulzer Brothers \fter increasing the cleat 


ittendant concern 


operator peace ol 
\ll irye eed 
water am 

ude by 
between the 


lve 


When certain emergencies 


itomats« 
were 
bushing of some ol 


tem and guide 


their performance has been satisfactory 

fans and 
illy Phe 
son the bypass system and is availabk 
Che feature o 


ondition wa 


occur, One et ol 


ull pulverizing mills except one trip automati 
boiler then operate 
turbine 


for the quick restarting of the 


leaving mill in operation under this « 
idded by the authors 


\ coal of 11, 


ish is being burned successfully in 


ome 
company 

0 Btu, S per cent M, 5 per cent S and 
per cent this boiler 
i finned tub 
und the 
is l.cated between the 


Water 1s 


blowers on the ga 


\ heat reclaimer employing economize! 
is low ited 
draft fan \ 
draft fan 


between the 


between the dust collector induced 


similar device forced 
iter circulated 


Soot 


ind the air prehe 
two ecomomizers 
side would not keep the finned tubes clean during winter 
installed 
is made for the less-than-« xpected exit 


boiler, the heat 


operation and i water w ishing device was 


When 


yas temperature 


illowanee 


from the reclaimer 1 


doing a crood ob 


Based on Europe experience with boilers of this 


type, the following feedwater requirements were set up 


dune 1959-C OMBUSTION 





Potal solids 0.5 ppm maximum there has been no need to furnish any supplementary 
pH S.8-9.9 chemical feed of ammonia 
Dissolved oxygen 0.007 ppm Phe evaporator has consistently produced vapor with 
a siliea concentration in the range of 0.8 ppb. It 1s 
While no limits were established for iron and silica not surprising that silica values in the steam from the 
contents, these constituents must be maintained aslow as high-pressure boiler have usually been in the verv low 
possible to insure prolonged periods of trouble-free range of 7 10 ppb 
boiler and turbine operation Phe operation of the evaporator as a bypass purifier 
Feedwater of greater purity than specified for this [01 the concentrated boiler-water returns has been very 
unit has been obtained for many years 1n our stations by successtul, Since the evaporator can handle 2 
maintaining condenser leakage at minimum values and cent of the normal concentrated boiler-water returns, pu 


supplying makeup water from evaporators lo supply rification of the evele is rapidly accomplished after 


per 


the high purity feedwater for this new type boiler, the — periods of excessive contamination or after boiler outages 
following changes from normal practices were made In the start-up of this Monotube boiler from a cold 
1) condenser tubes were welded and rolled. (2) the Condition, water is circulated through the boiler and by 
condenser air removal section was tubed with stainless Pass system at a flow rate of 50 per cent of that at full 
steel, (3) an evaporator was specified to provide makeup load During this recirculation period the water leaving 


water containing a maximum of 250 ppb total dissolved the condenser contains 10 20 ppb of oxygen, but the 
solids. (4) the evaporator was installed in the evele to Water 1s reaerated flowing through the deaerator Vhs 
serve as a bypa water purifier for the concentrated iitroduces considerable oxygen to the eyele during start 
boiler-water returt immonia to be the only chemical Up and could result im boiler corrosion Installation of a 
treatment ent from the deaerator back to the condenser should 


In operation « oo. a it time ther eliminate this problem Phe deaerator produce 
; ; } 


has been no detectal condenser leakag Leakage i water contaming less than 2 ppb of dissolved oxvyer 


monitored by continuous recording of the acid conduct during normal operation 


ince of the condensate leaving the condenser and_ the Evaporated makeup water is fed directly to the ce 


iterator permitting the removal of any exce carbo 


dioxide in the makeup water Phe deaerator remove 


conductivity value ive been the same as those obtained 


for reheat stean mp within limits of measurement 


Sodium and s 1 col nts of the condensate also are the practically all of the carbon dioxide and the desired pH 
same as measured in the reheat steam within the limit range m the feedwater cycle is obtamed with a co 


of reproducibility of these determinations centration of 200 ppb of ammonia 

tubes were installed in the air 

Hinze potential corrosion from Operation and Controls 
moma contents normally present 


in the condensa djacent to the tube sheet Phe E. D. Scutt, Leeds & Northrup Co 


Symposium on Onee-Through Boilers ga 
titled An Integrated Combustion Control 
Onee-Through Boiler Mr. Seutt pomted out that a 


tubes were rolled but not welded and have not presented 


iny leakag 
The condens \ not chem i! thie 


- : ; cousidering the apphleation of automatic combustion 
amount of ir KI loughed off from the cond 


control to once-through bosles the followime desiga 


shell resulted in rapid fouling of the condensate pump 


F feature md operating requirement ire Of) particular 
straimer scree! lu he { ew months of operation 


witerest mm comparison with conventional drut ye 


The evaporator w purchased with a guarant te 
“I ‘ =_—— ses 11 tallation 


produce ai tilkate t x d 0 ppb total di olve 
solids Eexperien with wnilar evaporator no our With the once-through design, the boiler dru nid 


stations ind d that 1 hould produce makeup water 1 issociated downecomers for recirculation through the 


contaming ) otal dissolved solids in normal evaporating sections of the boiler are omitted. Caretta 
day-to-day operatior Despite the fact that litth tion through the turnace walls and heating 
ittention has | ’ eted to proper evaporator opera thre team venerator, with once through desis hi 


tion, the e) ( ( is produced vapor with a total rectly dependent upon feedwater upply theretore 


solids content in the nge of L000 150 ppb In a recent ect irv that the automatic control keep the 
paper, Lawrance nd iobro pot out that a similar demanded by the turbine within the tilable teed 
evaporator, properly designed and operated, can produce capacity In addition, water 1] hould 
ipor contaimings han lO ppb of total dissolved solid closely to firing rate 
im contimuou peratiol Pwo aunportant factor TT \n external turbiu 
obtaining the { ire the determination of the lation through the stear 
proper operatil el and the proper location of the md at minimum turbine 
splash battle \ ny program on our evaporator to ation. With this bypa 
evaluate the fac is currently im progre ind we desirable to coordinate 
wnticipate obtain it ipor purities in the near turbine, im 
future 
The evaporated keup water to this unit has fur ) me required tor water to pa hrough the 


nished sufficient 1 tral ammonia to maintain the desired boner umt and be converted to suy 1 stead whet 


pH range of , f throughout the team feedwater operating at full load, 1s between two and three riute 


evel h« ite] I unmoma in the weil water Phis time compares with figures ranging from six to ter 


supplied to tl ( in the proper range and inutes for conventional drum type boilers of recent ce 
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Lhis residence time 1s only one of a number of 





Ih 


factors which affect the relative storage capacity and 
response characteristics of a boiler 

} Kecent test it Davton indicate that the available 
nergy Storage capacity of the Tait unit is approximately 


that observed in two dissimilar drum type 


yotlers of recent design in this country Phe Tait unit 
has between two and three times the equivalent storage 
reported for units of European design Phe automatse 
wubustion control ws concerned vitally with the relative 
torage and the associated dynamne re ponse character 
ti W the beorle It is important that the control 
tem be arranged to accommodate the reduced storage 
icit Which ulable m ones through unit 
\n early review of the toregomg conditions madicated 
i ‘ yotler 1 turbine hould be Cot idered i il 
nteyral unit, with coordinated control to regulate 
woth (a) the ener input to the boiler to provide the 
leseribed desired clectrical output trom the generator 
the steam supply to the turbine With such an 
irrange:ment, the control system is responsible for regu 
latiny the turbine governor 
Initial operation of the controls at Tait and Portland 
is contirmed the ntrmated ults of earher analyst 
cdl Sarmurkation trcly The Direct Energy Balanes 
ethod of operation provided with the mmtegrated com 
bustion control tem the author deseribed has proved 
tesirable for onee-through boiler-turbine units The 
pertinent plant operating charts mecluded were from the 


Part unit and showed operating results with complet 


utomatic control during a normal load drop and pickup 


thhortiiniy ol February }4. 1959 


C. D. Birget and J. H. Kline, Commonwealth Associ 
Which Shall It Be? 


tudy of varying degrees of power 


ite chose tor their tithe Enclosure 


or them paper on 


losure this study was undertaken to deter 
initial costs that could be 


of the power plant enclosure from a fully enclosed 


ant em 
inne the saved by varying the 
leyre 
plant to a completely 


iutility farther south 


yeneratiny 
bualt for 


typ. team electri 


outdoor plantas would be 


tis tudy is prechieated on certam basic design criteria 
leaner ¢ tablished as tollow 

Lhus will be a high « ipracity hactor pliant \ver 
wore O63 for 35-vear lite 


ined for relatively high cost 
\I Btu 10) \I Btu at 


: per cent per yea 


Thus plant will be ce 


huel \verayue > cent cent 


itil operating date and measuring 
or do-vear period 


IX ’ irc 


osacrilice i 


of the climatic conditions, there wall be 


tation rehability as a result of varving the 


tibet of enclosure 
| thi ility Lhe 


power plant will be complete in all respects except that 


will in ne way be aw muniniunme fac 


ertiaim exterior portions of the building wall be omitted a 


desertbed im the details of this paper 

) Phat a type of construction which makes use of im 
ulated sheet metal walls with an imsulated sheet metal 
tar and gravel roof with a temporary end wall of un 
imsulated sheet metal be the base for the study 


Phe author vivaneced several designs, one each tor 


three sharply different areas of the country, and ap 


proached each design with a number of probing demands 
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In conclusion 1t might be said for the conditions assumed 
for this study, it has been shown that the building en 
closures proposed in each case can be justified 

showed that there 


totally outdoor de 


One figure the authors submitted 


can be substantial savings using the 
yearly 


which the 


sign in areas where the average temperature is in 


the 65-F 
not have to be protected for the extreme temperatures 


range and in turbine-generators do 


When the capacity factor 1s decreased, the equivalent 
ivestment cost will also be decreased, thus for a po iking 
type plant with a low capacity factor it may be difficult 


to justify any type of enclosure 


In the areas where low cost fuel is available, the 


equivalent investment cost due to heat loss would be de 


creased and would affect the summary total 


For each geographical area, with each set of design 


conditions, with the fuel costs and the capacity factors 


established, an evaluation of this type must be made to 
plant design 


determine the economn 


Phe interesting story of the “Evolution of Automation 
was presented by F. A. Ritchings and W. A. Summers, 
Eebasco Service \iter a 


of the power generating plant of today the authors pu 


few comments on the growth 


tured the present im this way Between Edison's first 


plant and modern central station there is over 50 years 


of de velopment of automatic devices to protect equip 


ment against damage, to reduce personnel hazards, to 


improve reliability and availability, to improve efficiency 
ind to reduce operating manpower Phe major develop 


ments include independent, self-regulating loops, auto 
matic protective equipment and metering 

These controls or sub loops do not form an integrated 
or interdependent system but operate independently of 
one another Coordination, equipment monitoring and 
operation of equipment used infrequently are the function 
of the human operator 

Phe decisions as to equipment starting and stopping, 
are based on information gathered 
hand data, 


human scanmmg of board readings and 


control readjustment 


by visual equipment inspection, logged 


human correla- 
tion of such data 


\nalysis has mdicated that plant efficiency and_ re 


liability could be increased and operating manpower 


decreased by humans with machine 


This could be 


supplementing 


iccomplished in two steps the first ste] 


lata gathering and correlation and calculation to pro 
duce information, which would provide substantial 
benefits; and the second step; correlating information to 


produce decision and execute these decisions which 


en greater potential benetits 
installation of sean 


could produce ey 
The first step is limited to the 
ind results computation equipment to assist 


ning, logging 


the operating Stall Phe second step invol es expansion 


4 the equipment required for the first step so that the 
decision-making equipment replaces the human operator 
This is the 
tric production plant was developed 


Phe authors 


sequence in which automation of steam cle¢ 


present concept of automation inelude 


| Starting the plant equipment trom a cold or hot 


condition after preseribed initial conditions are set up 


by the operator or maintenance crew Phe automat 
system would functionally check initial conditions to 
issure Safe operation \ll equipment would be started 
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in normal sequence with each required intermediate 


condition being satisfied both for the individual piece oi 
equipment and for other affected equipment and for the 
Station as a whole befor proceeding to the next step in 
this starting sequence Chis starting sequence would be 


carned through synchronization and load application up 


to the desired load 
» The computer ind associated analog controls wall 
yperate, start, stop, reposition or adjust the equipment 


I ! 


is necessary to follow system load demands while main 


taimmg optimum efficiency for the uncontrolled condi 


tions existing that is the circulating water temperature, 
fuel analysis, atmospheric conditions, degree of con 
denser fouling, et This requires efficient modulation 
of the turbine generator governor to the desired load, 


boiler fuel and air to desired steam output, boiler steam 


temperature control system, turbine generator cooling 


systems and any other controls that must be adjusted as 
a tunction of load 
a Che system will shut down the plant, on command, 


Wl a Sale manner 


Equipment for automation to the extent just described 


has been purchased by Louisiana Power & Light Co. for 


their 220-Mw class, gas-fired, Litth Gypsy installation 


The equipment will be installed for trial operation in 


LO] 
continuing their studies on the auto 
Work 


ol greater difficulty in the boiler 


Phe authors are 
mation of a pulverized coal-fired steam generator 
to date 


midicates area 


peration However, they do not appear imsurmount 
ible 
Water Conditioning 
This vears Power Conference scheduled four water 
technology session ind many papers were offered 


vent our abstracting all 
H. C. Farmer, Philadelphia Electric Co 
Applebaum, Cochrane Corp., 
Iwo Bed 
eralizer Problems at 
Cromby Station 


space reasons pre 
a Be 
collaborated on the paper 
Svstem Solves Mixed Bed 
Philadelphia Electric Company 


and 


Primary Demin 


Phe Two Bed system was put into operation in August, 


1950 and at that time the Mixed Bed system was placed 
in the secondary polishing position The Two Bed 
system has now been im operation for over three years 
Phe combination of the Two Bed and the Mixed Bed 


solved the previous problems of decreasing 
ds effluent 
Iwo Bed system 


polishing has 


capacity and detertorat quality No resin 


replacement has been made in the 


GOS a total of 105,000,000 gallon 
in 700 runs have been treated by the 


these resin 


Up until December 
two bed system 
670 runs and over 
total of 
120,000 gallons per cu ft of resin, 


Sample S ol titer about 


three vears of operation ind after treating a 
G0,000,000 gallons or 
collected im 


Laboratory 


analyzed in the 
and the 
Only very slight loss 


September LQ5S and 


Both the 
stable 


were 


Cochrane cation anion 


resin seemed to be entirely 


of basicity and capacity were found to have occurred for 


the amon resin 
tated that the IR.A-100 when used 
Pwo Bed temin the primary position, has shown 


fouling by organ 


Pherefore, 1t can be 
in the 
no undue 


matter or loss of bastieity or 


capacity 
In table both a 


form, the design capacity was given, 
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\lso, 
1958, which was the third year of operation, 
ulated 
amon resin, indicating no appreciable deterioration 


three typical runs im 


gallons and in kilograins 
were 


which confirmed the laboratory analysis of the 


Phe mixed bed polishing units are regenerated onee im 


two months, treating about 2,000,000 gallons per rut 


Phese are long rung and the resin beds are occasionally 
fluffed during a run to break up packed beds 

Phe mixed bed units have continued to produce very 
last hall 


were cmploved im the pol 


satistactory effluent during the three and one 
vears of operation when they 
ishing position without any resin replacement and with 


time, thre 


out any treatment of the resin Duriig thi 
mixed bed units were occasionally tested im the pri 
mary position and showed adequate effluent quality 


In December 1958, however, when a prolonged require 


ment for high amounts of makeup occurred, tests were 
efiluent 
nuxed bed units im the primary position Phi 
that produce an etiluent conductivity 
below Normally, the 


obtamed a 


again made on quahty obtamable from: these 
showed 
could not 
10 to 20 mmbhos 


Which 1s easily 


they 


about required 


makeup is about 50 gpm 


series operation However, to fill) boilers rapidly ilter 


maintenance, they use parallel operation to obtam over 
200 gpm 
Therefore, to be prepared for parallel] operation when 
such peak demands are again required, 1t was decided to 
replace the resin in the mixed bed units with TRA-100 


for the amon resin and IR-120 for the cation resin 


I. M. Abrams, G. F. Stoneman and M. A. Roberts, 
Chemical detailed their With 
\n Improved Intermediate- Base exchanger for 
Waters \s the authors reported, the 
cipal method used until now to eliminate or dinianmish 


Process Co., [experience 
\mion 
Problem prin 
resin degradation is to treat the water prior to demuner 
lization. <A 


resin replacement cost would be 


more suitable method of reducimgy anion 


to provide exchanyers 
Thus 


which the 


which are less subject to fouling and oxidation 


paper is concerned with an acid adsorbent 


vuthors feel gives promise of fulfilling this objective 


The established 
resins lead the authors to look for prospects of lowermey 


mprovements im weak base anion 


resin replacement costs, particularly with problem waters 
Phe polystyrene resins have, in their opimion, proved 


stable to the oxidizing avents than the 


more effects ol 
phenolic resins The newly formulated epoxy-polya 
mune resins appear to offer a greater degree of stability 


than has been available heretofore 


phenolr or poly tvrene weak base 
Duohte A-SOB the 
resulted in performance and longevity which 


those ol its 


Replacement ol 


inion exchengers, with authors re 


ported ha 
have already exceeded predecessor IL hie 
ligrhit 


( bp eae ity 


principal eflects ol ayvinyg in this resim are | 


welling and ’) a decrease im its strong base 


Both of these 
rather than harmiul 


effects appear to be benefict hin operation 


<chanye Wiis 


Reents, 


High Rate Ton I 
presented by Joseph Thompson and A. C. 
Mlinois Water Treatment Co. The 

field t quality for the fol 


lowing application 


The ubject, Flow 


power Gene’; ition 


requires water of the high 


) Conventional suberitical boilers, 


Qnee through sub- or supereritical boiler 3) Nu 
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clear reactors of the pressurized water and boiling water 
ty 

This ligh quality climinates the deposition of seale 
ind corrosion products in the boiler and permits maintain 
ing optimum heat transfer rates The reduction of 
thea assures high turbine efficiency by minimizing tur 
bine blade ce posit In nuclear reactors dissolved and 


uspended corrosion products must be eliminated = to 


Finally, there are 


prevent the buildup of radioactivity 
mdications that chlorides and oxygen levels must be 
held at a minimum to prevent stress corrosion of austen 
itie Steel 

By 1954 the authors were aware that rate of flow 
through a mixed-bed ion exchange column was not lim 


ited by the rate of reaction of the mixed 10on exchange 
resins themselve In fact, physical considerations such 
is head loss and related pumping cost, resin stability and 


removal of suspended matter would control 
trated by the \loison 


Caddell who reported that flow rates up to LOO gpm pert 


degree ol 


This was demon work of and 


foot produced water with a conductivity of 0.5 


or better \ 


quar 
iresult the problems of a rapid 
the « 


seemed Pos 


nucromhe 


cleanup of large quantities of radioactivity im vent 


# fuel element rupture in a nuclear reactor 


ible of solution with a high flow rate 1on exchange 


In earh 6, data accumulated over i period ot many 
months were brought to the attention of a group com 
nutted to the construction of a large pres urized water 
nuclear reactor tor the generation of electricity Phe 
boiler was to be tabricated of stale teel and a may 
Win Concentration 0 ppm chlorides tor occasional 
operation and 0 ppm tor continuous operation was 


sible need for 
the 


pore eribed tor the bores 


Phe po 


ondensate purification w pparent Because of 


large volumes of iter imvolved, the most economical 
ipproach would inag.-ate the use of high flow) rate 
de-ronmizaty Field pilot plant studies were mitiated 
ind results are exectlent 


J. G. Koopman d E. M. Marselli of Electric Energy, 
together with James Jonakin and R. C. Ulmer, 


tion Iengu 


[ri 


Combu cering, Ine., reported on the “Develop 


ment and Use of a Probe for Studying Corrosion in 
Superheaters and Keheater Since the metal tem 
peratures im today LO50-F to 1L200-F boilers will be 
ipproximately 0 KF higher than these steam tem 
perature metals must be selected with the necessar\ 
mechameal properties and be corrosion resistant to hot 
flue vase it metal Lemiper itures up to L350 EF It 
the coals burned in a plant operating at the higher steam 


temperature (1000 F or greater) are high in sulfur and 


all ilu 


peratures, itt 


> Which can form products having low melting tem 


likely that deposits will form on the tubes 


mad chenueal corrosion result Phis can occur at a gas 
temperature level in the order of LSOO F which is not 
normally associated with slag formation im the usual 


uch was the case at the 


sOTISE, Joppa station of Electri 
Energy, Inc., which burns a mixture of Southern Ihinots 
md West Kentucky coal 

Phe station has experienced difheulties with corrosion 
of superheater and reheater surfaces Iexamunation of 
tubes revealed that mm some imstance up to 50 per cent 
of the wall thickness in the reheat section of the boiler 
had been lost The high cost of replacing tubes in 


iddition to the loss ot because of mereased down 
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time of units for replacing tubes made it necessary that 
remedial measures be found. A search of the literature 
that work had been done on this 
problem but very little applicable data of a quantitative 


revealed considerable 


nature for corrosion resistance of alloys were available 
lo obtain these data and also to study methods for the 
reduction of corrosion this project sponsored by Electric 
Energy, Inc. and Combustion Engineering, Inc. was 


mutiated 

Probe tests have been conducted at the Joppa Station 
of Electri [ric Che 
boilers and turbines with the necessary auxiliary equip 


Energy, Station consists of six 


ment Ihe hourly peak generating capacity is 1,050,000 
kw Ihe yearly coal consumption is approximately 
3,200,000 tons rhe units were designed primarily for 


firing Southern Illinois and Western Kentucky bitumi 


nous coal 
ll, T-22 
Various conditions 


Three alloys, ind 321 stainless steel 


Types | 


were tested under Variables having 
the 
of metal, time of exposure and composition of coal were 
studied 


coal fineness on deposit 


greatest effect on corrosion rate, namely, temperature 
In addition the effect of gas temperature and 
formation and related chemical 
corrosion were investigated 

The authors ¢ mployed a figure to show overall results 
Thi that of 321 


steel as a function of te mperature doe 


fgure showed metal wastage stainless 
snot conform to the 
usual corrosion relationship, but is a complex function 
It « that the bell 
maximum wastage occurring at a 


loo +50 F 


in be seen curve 1S shaped’ with the 


temperature of ap 
with munimum 
1300 F 


proximately | wastage or 


curring below 900 F and above 


he results obtained may appear to be contradictory 
to those obtained by other investigators Ieberle, et al., 
reported a negligible wastage of several stainless steels 
exposed a much longer period of time But since their 
data was obtained at temperatures above 1290 F. very 
little wastage would be expected as shown by the low 


specimen weight loss for 1270 F and higher temperatures 


in the authors illustrated results 
Examination of the specimens after exposure indicated 
that the wastage shown in the figure occurred only under 


the « 


expected Ww on 


lo determine <tent of wastage of 
s steel that could be 
the 


rear of the finishing reheater where the 


bonded de posits 
\21 stainles 


le posits 
the 


gas tempera 


formed on a probe was located il 
fluc 


ish had frozen 


specimens 


ture was 1450 F and the particles of fl 


No deposits formed on the specime xposed at thi 
location. These results indicate that wastage of Type 
21 alloy is due to chemical corrosi is differentiated 
from gas-phase oxidation 


In sumilar vein the 
other alloys so tested 


inthors re porte don 
the 


Turbine Generators 


Lloyd E. Smith, Tennessee Valley Authority, offered a 


{ 
Steam- Turbine 


paper on “Ultrasonic Testine of Large 

Part Ultrasonic testing of materials and equipment is 
in excellent method of nondestructive testing that 1s 
ivailable to an electric. utility for use at the location ot 
the equipment \t present there are several other 
nondestructive testing methods which may be used in a 


specific appheation in conjunction with, or instead of 


ultrasomic testing Some of these other methods are 
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magnetized-particle crack detection; fluorescent and 


dye penetrants; X-ray electrical conductance; and, 


of course, visual inspection 

The 
that of internal-flaw detection in metal parts that have 
only 


most logical ipplication of ultrasonic testing is 


one surface available for application of the 


sensing 
| 


unit, which is usually a vibrating crystal. Other applica 


tions involve the determination of thickness as a measure 


of whether erosion or a change of dimensions has o¢ 


curred 


It must not be inferred, the author stated, that the 


ultrasonic testing of iterials and parts is a very simple 


ind easily learned operation Some phases of inspection 


ire So complex that the actual testing in the field should 


be done by the manufacturer of the machine \n ex 


in rotor forgings on large steam-turbine 
ted im the 
the miterpretation of re sults ce 


unple is the m 


generators that are te Various stages of man 
ulacture In this case 
avail 
tests after installa 


whether very ob 


pends toa lary ext 
ible to the manutac 


tion are mainly the 


nt on previous tests that are 
ture! Since the 


determination ot 


scure changes ar curring over a number of vears, it 1s 
better to have the test performed by operators provided 
by the manutacturet 

(ther tests can be made by the utility as field tests 
Field tests are quite ined in their nature and may be 
tests of parts of the turbogenerator, as well as the acce 
SOTICS 

Phe author belie that ultrasome testing has a def! 
nite place in the test program of an electric utilitv; and 
there are many tests that evidently are justified becaust 
Ol economy vell a the issurance that a piece ol 
equipment is in § dition and not likely to fail 


E. H. Miller B. M. Cain, General Electric Co 


discussed Large team-Turbine Generators for the 
Wy) Dura the next decade the nation electri 
utility industry is expected to add 142 million kw of new 
generating capacit idd this great amount of new 
enerau cal t uivalent to all the steam station 
idded. sines WM) resents a challenge of tremendous 
lagnituce 

L oe ict ) ly simple fanmuly of steam tur 
bine Wi rata fy 00.000 to 500.000 kw. is available 

‘ Witl for higher steam condition 
nd wiupre t paths, this tamily of turbine 
h ] ta lhoaty thre ext 
decad 

During t) { min ratings up to oO0O,000 kw 

pear )] vit HO00-rpm tandem-compound tur 
bine howe ui econoune ratin BY 
closer 00,008 even with four rows of 29-1n. last 
tage bucket | ediate application, two 3600 
rpm, tandem, |, four-flow turbines with 2 
bucket ( Chis design utilizes the oppo 
flow ih-pre { tions for compactne 
muplieits t I} centerline supported ca 

ch roved design teatures « ur 

oder linn { ptiaan tlie t «le ible 
perauillyg I 

Ihe ( 00,00 if been found desirable t 
double-flow the I ( to limit the bucket loads 
to « el ext vole I ! present tur 
bine-venerat ty trend dieates that unit 
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1,000,000 kw may be needed in the late sixties or 
that will be 
systems which will be large enough to install a steam tur 


about 


early seventies. Certainly by time there 
bine-generator of this rating without exceeding the tradi 
tional relationship of capacity of unit to size of system 
Studies to date 


purse for large capacity units, and GE 


indicate a continued utility. industry 
will continue its 
efforts to deve lop the most rehable and eccononneal tur 


bine designs at the largest feasible ratings 


\lfg. Co 


id Gen 


Chalmers 


Progress in Steam 


J. K. Dixon and G. W. Staats, Allis 
joined in the paper Purbane 
Phe tinal test of 


laboratory 


erator Research and Development 


performance hes not im the uit ann the 


turbine | 


power station For this reason a program is maimtamed, 


with the cooperation of the utilities, whereby each new 


design of turbine is subjected to an accurate perlorimance 
test as soon as practicable 


I he 


eral vears, 


iter commercial oper ition ha 
results of these test 
thit 


begun during the past se 


have shown turbine ire meeting of 
surpassing performance guarantee 
In addition to the dey 


clements 


bladiiy 


CoOmuUnuwoOU 


clopment ot other 


of the steam path are receiving 


ittention Determinations of losses in valves, stramer 


exhaust hoods and diffusers are made with the use of low 


some ol these test 


powered air sources Phe results ot 
howed that 1t was possible to decrease the size of a tur 
bine exhaust hood appreciably over previous ce whl ind 


at the same time mnprove its ierodynaimn perlormance 
In governing stage blading the most serious stress 
ire those in bending caused by the steam driving force: 


\s turbine inlet pressures become larger these forces im 
Here 


s sufficient strength to withstand po 


crease proportionately tummy isot no avail and 


blades must posse 


ible resonant vibratory stre For many years govern 
ing stage blading for the highest pressure turbines ha 
been attached to rotors by means of the familar axial 
entry fir-tree type root ° 
During 1958, development was conducted on a meat 


trength ol 


of improving appreciably the this type ot 


Phi 
two inpul e blade 


fastening muprovement ha wen achieved b 


brazing together to form a pau 


high temperature brazing procedure used to jour thre 
blade it the mmer diameter plattorm dd at thre hroud 
Circumferential pins through shroud and plattors dd 
remforeimy 
Photoelastn tule howed that the « ble bl] ‘ ( 
wh has more than twice the tre thr ood thre ! er typ. 
of assembly train gave tests of metal models contirmed 
this fact 1?] real test brazed Dhade howed that 
with proper control, blade material properti ilered ) 
Wiparment whatever Fatigue test howed that thre 
brazed yout posse ed udequiuate tre th Ian ( ii! 
crit tave black re ervies el 
four latest t ‘ 
Other ph turbine ere 
1 issed and t ce outst 
H. R. Reese, est ty ‘ ‘ 
\ mice Devel ent ( ent Dy | 
té IL urbane CCol ( 1 
tal concept hiv re rr tt eratu ‘ 
ere place eral ( t ( | 
Cars | erat re require clot cle ! cd 
51 





ist loading, that this turbine had de 


tibnormally high thrust compared to the e: 
gn value Plans were made for an extended 

‘ inspect the turbine and to perform required 
nodification of other equipment m May 27, when 


turbine thrust had increased to the agreed-upon limit 


the unit w moved from service The findings and 
orrectt involved during this outage wert 
leseribed in t l¢ mayor items included 
yper deposit in the high 1 
turbine 
lodification of the high pressure turbine re 
duce the thrust level to obtain additional margu 
lor contingencnu 
: , Elimination of y ssure turbine rotor 
r S000 rpi , ind cooling ( led to | istenitlic rotor 
1O0 psi : with rel i rv ol ‘ m welds u 
teal piping 
t turbine stop 
tor modmheation 
ifficultsy 


ition since returning the un 
ictory furbine thrust h n monitored 
; test program has been in prog 
determining source and mechanism of the copper 
Detail f operation following the outage 


1 


(MM) COMM 


Barnett, teel Co 
ntrol System tor Multi-Fu 
ne of the n 


the efhcient 


Operating Experiences 


Frankenber 
Ieleets 


g, A. G. Lloyd dE . Morris, 


| ‘ ervies rl CO 11l¢ | 


| 


ectiol 


tal burner 
due to the 


wet that three burt 


two h 
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HERE’S WHAT YOU CAN DO ABOUT THE HIGH COST OF FUEL 


GET MORE 

HEAT FROM 

EVERY FUEL 

DOLLAR WITH 
A 


Ljungstrom’ 


Package 
oir 
Preheater 





By recovering heat from the exhaust 
gas, the Ljungstrom Air Preheate) 
can increase combustion tempera 
ture a cn a 1 or more! B 
raising furnace temperature th 
way, vou permit more heat to be 
absorbed into boiler tubes or heat 
transfer urrace The results are - absorbing ition odit | 
Increased capacity and greater out or tube wall Packaye design also Ljungstrom manu 
put from every fuel dollar you spend. 
viviole: THE AIR PREHEATER 
t of 4 118 


. “CORPORATION 
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The boiler feed pump and its associated equipment 

represent a major operating and maintenance con- 

sideration in today’s power plant. Here we run in 

By IGOR J. KARASSIK* question and answer form a series of clinic sessions 

on various boiler feed pump problems. The replies 
Worthington Corp. 

are the work of one of the topmost pump authorities 


and give specific information which we hope will 


prove valuable to our readers. 


Power Plant Clinic—Part IX 


limit 
i utility te 
voluntarily pertorm 1 an experimen onsidering the 
ks invo land ; ot the game 
Qn the other har 


tential ri 


i pump can run flashing ithou izing tor 
ifely for 
lor Yy not lor 
could | lon ild readily 
mortant 
We-limit a ne 
I prefer to take the 
1, it should be kept 
wing it n the lesign criteria I have 
ind all effort hould be directed towards re 


nadiwtions m a ate) i time 
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time, will be a total le \t the same time, I repeat that it is practically a certainty that a pump which 1s brought 
I have no direct kno lye of a pump seizure at full speed — to rest while steam-bound because of madequate suction 


under flashing conditions Phus, a pump which goesinto — conditions will seize and serious damage will take place 


severe vibration because of mechanical causes should be On the other hand, the chances of surviving unseathed 1 


stopped before complete disintegration occurs, while a -kept running are very high It is therefore sound operat 
flashing pump which manages to operate as a centrifugal — ing practice to choose that course of action which has the 
steam compressor is best lett running greatest odds in favor of success, despite the risk ot 

l 


This reasoning ed on the following considerations greater damage, should events depart from the usu 


Untortunately however temperature 
would have a very appreciable time lag im regi 
temperature rise such that the recirculation bypa 
be opened Phis time lag could lead to dangerous oper 
tion of the boiler feed pump at excessively reduced flow 
Chis has been the major reason for the fact that flowmeter 
control has always been preferred to temperature rise 
control as a means for actuating the recirculaty byp 

ilves 

I have no direct knowledge of any boiler teed put 

tallations embodying temperature rise control 
neasured temperature reader may possibly be familiar with uch ana 
mpulse to operate the In such a case, | would be very pleased to re 
rable one (nie formation he may be able to furnish to me 


I 


uch a control becomes descaling pump installation made son 


ceed, that 1s at n vears ago which imecluded tem 
between the suction the pumps were handling 
the flowmeter control v ample suction pressure, it h 
itthe light dangerous to u ntrol with 
ition of the mvolved 

perature rise Phe recires 

thbrate it for to the direct « 

ipphed, since a recom condenser 


be selected than to the pump suctior 


iture would 
ulse which would open the perature rise would take 
1 ible teniperature 1 


| 


FEED WATER 
MEATER 


Fig. 1—Boiler feed pump bypass piping arrangement 
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The Valley Camp Coal Company 
provides a complete combustion 
engineering service for its 


customers, actual and prospective 


Meeting with a Valley Camp Representative 
has been the first step to lowered steam costs 


J 


for many companies..... 


THE (@g VALLEY CAMP COAL COMPANY 


Western Reserve Building °¢ Cleveland 13, Ohio 


SUBSIDIARIES — 

Great Lakes Coal & Dock Co., Milwaukee, Wis. © Great Lakes Coal & Dock Co., St. Paul, Minn. @ Fort William 
Coal Dock Co., Ltd., Fort William, Ont. e The Valley Camp Coal Co. of Canada Ltd., Toronto, Ont. @ Kelley's Creek 
& Northwestern Railroad Co. e Kelley’s Creek Barge Line Inc. @ Pennsylvania & West Virginia Supply Corp. 


SALES OFFICES — 
Philadelphia ° Baltimore + Buffalo ° Pittsburgh . Wheeling ° Cleveland ” St. Paul 
. Cincinnati . New York . Milwaukee 7 Superior, Wis . Fort William, Ont. . Toronto, Ont. 
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REVIEW OF NEW BOOKS :': 


Any of the books here 
Combustion Publishing Company, Inc., 200 Madison Ave., N.Y. 


reviewed may be secured through 


Elementary Matrix Algebra 


By Franz E. Hohn 
Soa 
en, 


Unit Operations of Chemical En- 
gineering 


By Warren L. McCabe and Julian C. Smith 


/ / s/f) 


Conference on Extremely High 
Temperatures 


Edited by Heinz Fischer and Lawrence C. Mansur 


Handbook of Air Conditioning, 
Heating and Ventilating 


By Clifford Strock 


Industrial Water and _ Industrial 


Waste Water 


Thermodynamics of Heat-Power 


Systems 
By F.W. Hutchinson 


LOO) 4 "4 


Heat and Thermodynamics 
By Mark W. Zemansky 


f / 
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Abstracts From the Technical Press——Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, International Combustion 
Ltd., London, W.C. 1) 


Design Considerations for Pneumatic 
Coal Handling System. \\ 
} GOS, 30 


Fuels: Sources, Properties and 


Preparation 


The Influence of Volatile Content on 
Sulfur Removal From Coal During 
Coking. | I I. Zlat 


39 


IL hie 


Ir 


I 


Progress Review No. 46. Coal Car- 
bonisation Coke Oven Practice. 
\ OS, 31 


\\ 


ey 
1 he 


Macerals 


rt of Pulverized 


Pneumatic Transyj 


Coal 


Prediction of Fouling Tendencies of 
Coals kK Vickert ne ‘ 4 
11 


10 
| 
Steel Plate Steep 
Gradients 


Underground Gasification Te: 
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Natural Gas Comes by Sea 
Hou 187 | 


The Pneumatic Conveying of Spheres 
through Straight Pipes. | Hitel 
ind 


A Modern Appreach 


Ash Handling 
/ 103 


| 


ee 


State Line 
Handling. | 


Improves on Fly Ash 


_ 
63 (I 


| 








Heat: Cycles and Transmission Advances in Boiling Heat Transfer. 
; L nor Brit. Chem. Ene) O54 4 
Gas Flow Across Banks of Tubes. ; 
1 Miller and G. | = 
IOS, 1LBO 1 Ld ; 
} 
| ' acaactail Simultaneous Heat and Mass Trans- 
fer in Cooling Towers. Pt. I. W_ | 
I mia ind | Hou 1 [3 
” 4.4 ie 
hie i ire hea 
i ‘ i al 
Investigation into the Critical Velocity ' 
ira i { t i tl 


of Stripping the Film from the Wall of 
a Pipeline 
6 


Steam Generation and Power 
Production 


International Steam Table Conference 
in Moscow. | chind WA 195s 
10 1) ’ ( 1m) (sf 


How To Save Money | sheng de 
on Boiler Installations 11000 C by Professor Vouk 
and Maintenance ish, French, German and 1 


New Thermastic Super By J. H. sits 
France chalks up real Savings. ee cia ale cae 
It's a paste-like mastic. eee eae 


Wet, air-setting and trowelable 
Thermastic Super paste-like 
Is yood for use to 3000F ind « 


yht from the drum with Proposal for the Establishment of In 


ternational Steam Tables. I! I! 
|} GOS, 10 ( Dee 


be ul ed ri 


out re-mixing 


ti a] 


Cuts Maintenance Time and new mi 
Costs. Because of its unusual ad roxiatt 
herence to metal, lack of shrink 
bond, Thermasti 


Supe vont teat way irom 


ipve ina rons 


Prediction of Critical Pressures for 


boiler tube iCK 1 boule oO 

a — ' the Two-Phase Flow of Saturated 
Water in Pipes. |) () ! 1 

ideal for Difficult Boilur Areas lin 

It the answer where ) Ie 

voids are too 


for mortar ind te : or ud ‘ I ‘ ( 
vm ill te “Ke NU iprer re ( ( i 
firebrick or ram HT 


ming mixes Py Relationships Between Limit Values 


fect for locations ' aped of Specific Heat Release Rate and 
like induced draft Water Quality in Evaporating Tubes 
fan areas. flv ash chambers and of Oil and Pulverised Coal Fired 
numerous other boiler location Boilers ee res 
Highly resistant to abrasion 10 (N . adres 


If you'd like to have a copy of 
our detailed bulletin on The: 


mastic Super and lear i// the 
facts, call your “Man from France 


RANGE iresive is also discused The ai 
REFRACTORIES COMPANY erent nditior ay ee seal « 
Department C 4359 France Road 


snow Shoe Pennsylvania 


6 





Investigation of 
Specific Volume of Water and Water 
Vapor in the Region of High Tem- 
peratures. V. A. Kirillin and S. A 


Qulibiu 


The Experimental 


Equations for Determining Steam 
Purity, Extraction of Minerals from 
the Boiler Cycle and the Requirements 
of Feedwater Supplied to Universal 
Pressure Boilers Arranged with Scrub- 
bing Devices. |. I. Koshel lep 

YOU 6 Taat | ly 


Steam Generators 


Steam Generator Design Problems. 
H Bente / os 100 





Tests of a Vertical 
for Nuclear Plants. 


Performance 
Steam Generator 


E.. 4 t and C. ( Peake 
O58. 8O (Ty 
‘ ‘ i ( 
] 
i ‘ le 
it i 
en 
| T¢ i ) i 
Steam Generators in Heat-Power 
Stations. RK Cleve )58 
10 (N 153-7 (in Germas 
L hie i 1¢ i | 
lit ire it if | ( 
lud 1 il and ti 
i ‘ 1] r 


June 1959-COMBUSTION 











Liquid and Gaseous Fuel Firing 


Problems Encountered with the Use 
of High Sulphur Content Fuel Oils at 
Marchwood Generating Station and 
Experience with Chemical Additives. 
r. J. Wilkinson and D. G. Clarke 
J. Inst. Fuel 1959, 32 (Feb.) 61-72 


Deposit formation clogging and 
corrosion ol superheaters, economiz 
ers, air heaters, grit arresters, precip 
tator concrete and insulators, ducting 
and stack due to the firing of oil cor 
taining an average 1 4.2 per cent 5 


and the various methods tried out to 


reduce the trouble are described in 
detail In addition to modification 
to the boilers the following additive 
were used over longer or shorter peri 
od immonia, pyridine, proprietor 
powder additive \ ind “B dol 
omite, Magnesiun xide, magnesium 
carbonate ind carl I monoxide ol 
these, ammonia, additive \ dolo 
mite and magnesium carbonate were 
uccessful 1 i certain extent \t 
present uinim 1 ised Further 
experiments with dolomite and mag 
nesiuim ¢ rh mate will be made Iti 
( nee 4 it 11 ri ential to keey 
on metal temperature of the cast 1ro1 
ind mild steel tube {f the air heater 
is high as p ible recirculation to 
prevent corrosior nd clogging 


Direct Heating of Fuel Oil. Anon 
Engineering 1959, 187 (Feb.) 191 


Direct fired oil heaters are used for 


heat t he he tanks and the 

pipelines to the burner Che tem 
is al erall efliciene 1 SO per cent 
mpared with 50-¢ per cent ol 


Water-Side Corrosion And Water 
Treatment 


Water Treatment Part I. k 1 


Mark P , 3 De 102 De ‘ 
1} ‘ ecial re I 

lea 1 i rit inal 

‘ emu il da Tt¢ é 

1 exe ( i de i ra 


Limitations on Chemical Means of 
Controlling Corrosion in Boilers. I) 


I vol ( Y5S8, 14 
( 
I hie ite le 
cil ills ima 
( lial liscussed | 
ted ( 1] I 
i ca ited by chem 
Ca . C Cunsé icrd 
eanil ec i 


Complete Chemical Demineraliza- 
tion. A ! YS, 10 


COMBUSTIO  N—dune 1959 






Get 

















+ 8 
— 
r 
kf a , i , 
A, = < 
- 7 i 








Top photo shows new outdoor hot lime-zeolite 
softener installation in a Southern refinery. 
Five Nalcite HCR ion exchange units (lower 
photo) have output of 470,000 gallons of 
zero hardness water between regenerations. 


@® Start with the simplicity of Operation... 


operating costs of hot lime-zeolite softening . 


s{R©) 


HARDNESS BOILER 
FEEDWATER 
| —at LESS COST 


, a“ : Pa 


® 


power” HCR 
HOT LIME 
ZEOLITE 
TREATMENT 


add the low 


. all made 


possible by the outstanding high-temperature performance 


of Nalcite HCR in the zeolite softeners. Results: Zero hard- 


ness water, from virtually any raw 


water source, with a 


minimum of testing and control required. See your water 


treating equipment manufacturer for 


details on new or 


conversion hot lime-zeolite treatment for your plant ee 


and for top softener efficiency, specify Nalcite HCR. 


* Reg. Trademark of The Dow Chemical Company 


National Aluminate Ce prati 


nou 


NALCO CHEMICAL COMPANY 


6234 West 66th Place 


In Canada—Alchem Limited, Burlingto 


Chicago 38, Illinois 


n, Ontarto 


® When you use Nalcite resins, you take 
advantage of Nalco'’s long and broad 


experience in water and process 


technology. 


PRODUCTS 


rhree 
New Scale 


& . 


Years 


Field 
Removal 


resting 
Method 


VWErRGt 


Peeee® 


Proves 
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Treated Boiler Water. 


14, 187 (Fel ) 
ed I ( I 
eed \ ( d B \ 
(5 i I | ] I I 
| ... 4 la | lr 
Vater It H 
| | | t | ] 
| | | ] 
| Oe 


How Yarmouth Gets Fully Automatic 


Water Treatment. \ GG. Zeigh 
P 954, 63 (Tar fo~t 
le | i 1 i] ‘ 
( 1Ti¢ i d ( itl 
i I le ribed 
lu ed cle mera CT d i 
ind ami ta i ‘ 
1 
‘i ‘ { ‘ i r i | i 
‘ ilizit ‘ r 
| } 
i | i i | ‘ 
I ri 
hea roll ‘ ‘ 
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About Water Conditions of the Soviet 
Once-Through Type Boilers of Ram- 
sin’s System. N. G. Patzoul ] 
M. Kosirikin and J. O. Novi. Tef 


9, © (Jar ] 


Behavior of Calcium Hydroxide and 


Chloride in the Circuit of Uniflow 
Boilers. | | imo ind © K 
eprioer? / ; " ; 6 
bel In | ia 
1] ( tl Ca 
ile i ‘ da 
edt ‘ ilt 
I { 1 1 ercTi ‘ 


Cyclohexylamine in Water Treatment. 


\\ K Asheroit and | Her 
O50, 74 (Fe 
( 1 i 
‘ , . fered ] 
( il I l¢ nak ‘ ‘ 
i 1 Ik 
era © are dt l 
Ve la ‘ 
! ill 1 ( 
i It ter 
‘ ‘ ‘ 


Nineteenth Annual Water Conference. 
Aner x0 (| 


Gas-Side Corrosion And Deposits 


A Polarographic Study of the Corro- 
sion of Iron and Some Ferrous Alloys 
by Sulfur Dioxide. | |. | 


H. Grop n 1958 


Unique Water-Table Solves Duct 
Problems \nor ” 


30 


Design 


Tall Chimneys Beat the Smog. 
1S, 134 


ry ' 1; 1 levity 
it ‘ icit 1! 


Gaps in Our Knowledge on External 
Deposits and Corrosion in Boilers and 
Gas Turbines. B. «1 1.S.M 


Dewi S A208 1958. (Dec 
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Which deposit formation would be 
much reduced; these studi hould 
include admissio1 econdary and 
tertiary air at certain critical spot 


Practical Measures Against Gas-Side 
Corrosion of Boiler Tubes. \ 
Schulz } 954 11 (Jan ) : 


ye ere eT 1 1 leadin 
I tube ftamlure lurnace 
vith ( ( rric ( c T¢ ried 
ind the ea ind adopted 
1 reve | ( lesceribed 
Phese ice | Cust { the 
eloci f ‘ i ur issuin 
rom the lowe It 
illa 1 i ( ( Irnet 
increase the il-air mix 
ture i ead ree of the jet 
ind 1 leflect 1 the lurnace 
vall i ( hie ihe 1 
the m ille ( ‘ ne havi 
pr ed Cc ihe Lute ere 
ivel Vviicn ive 
, ; wey : . ot 
tack i i new iin 
vith if | d Ta : | 
vitl il) 11 i he I nt 
Treara © side Lirevinie re 
ind Mt Cl 1 il il 
ished 1 Phe result 
These ii¢ ‘ ( 
i ila ‘ 


Flue Gas, Ash and Dust 


Investigations Into Back-Discharge of 
Electrostatically Precipitated Dust. 


W. Simn hem. 1 Lect W431 
Jar (| (; i 

The il1S¢ C1 ( 1 pre 
ipitat 1 l ha Dee 
investigated — « ill Hig) 
restivit ihe irrent det 
11 ind vall ce r depo ited 
la ( | iCK Ona 
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Use of Fly Ash in Concrete. C. 1 


Wanze ( 1 I 194, 30 (Feb 
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The Calculation of the Coefficient of 
Siegert’s Equation for Solid Fuels and 
Fuel Oil. \\_ | Lone ar) 
ll | il . | 
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Phe accuracy of the calculation of 
the flue 


where the 


gas loss by Siegert’s equation 
ultimate analysis of the 
fuel is not available) depends largely 
on the coefficient which varies with 
the fuel, the flue gas temperature, CO 
ontent and combustibles in the ash 
Nomograms are pre sented for estimat 
ing the ilue of the coefficient and 
equations are given for applying cor 
rection Example illustrate them 
ipplication for brown coal bitu 
minous coals, fuel oils and combined 


coal and onl firin, 


Heat Recovery Plant 


Shot Cleaning Its Development and 
Use for Cleaning Economisers, Tubu- 
lar Air Heaters and Applicable Boiler 
Sections. Rk I. Chappell and R. I) 
Mever (on tion 198, 30 (De 


Phe three tems of shot cleanin 

light phase lit, pressure lift and 
ivpertlow lift, and their range of ap 
ication are deseribed At the Pela 


vare station a light phase Itt tem 
vas installed in September 1957 tor 
clean thular air heater the pre 
1 installed t blower had 
bee ible to prevent cl 1 ot the 
tubs ind nece itated regular Vater! 
Vashi The hot cleaner have 
made ible continuous full load 
peration of the boiler without an 
| lraugth 


Indirect Preheating of Combustion 
Air. \ Upmalh BWA 958, 10, 


[« Hu 

lt candinavian countries indirect 
ult reheating has been successfull 
ipplied 1 word corrosion and clo 
ving of air preheater In place of the 
ur preheatet i closed water circutt 
heated | flue int and heating the 


urin a heat exchanger outside the 
Where high air tem 


pre 


perature ire required the water 
heats the air before it enters the flue 
‘ heater ur preheater Variou 

thoalitue ire illustrated and the 


cost of direct and indirect air preheat 


~ 


Air-Cooled Heat Exchangers. 
mit] Chem. Ing) G58. 65 


Power Generation And Power Plant 


Heat-Power Coupling for Different 


Thermal Power Generators. kK 
Winter [*H¢ ‘ hos 10 
(a nit 
I e! i 1 it itt ! Vast 


heat from steam engines and turbine 


as and air turbine internal com 
bustion engine ind combinations ot 
gas and steam turbines and free piston 
isifie! ind gas turbine ire. di 


cussed. Itisshown thatin most instal 


lation irecove!l ol 40) MW) per cent of 
the heat input ts | ible by the heat 
ing of water to 160-195 ] 


Heat and Power Generation in Public 
and Industrial Heat-Power Stations. 
Part IV. Actual Heat-Power and 
Heating Installations. |) Geissler 


Ienergie (WS, 10 (No 14-58) in 
(serman 

| xample of actual heat flow dia 
gram boner plant ind heating a 
tallation ire presented = ot 
steam heati , hot or warm 
water heating }) andirect hot I 
warm water heat 1) heat power 
tation with distriec heatiny ly 
teal ») heat powe! tation with 


district heating by lv 


rwarm water 


6) large heat power tions with pre 


ponderant electric power eneration 
ind warm water district heating ‘ 
extension of older heat power station 
by complete reconstruction or imstal 
lation of a topping unit Ss) heat 
power tation with flue ga heat 


condensate returned trom the distriet 


heating tem 





DEOXY-SOL 


SOLUTION OF HYDRAZINE 


e Oxygen- 
e Scavenger 
e for 
e Boiler Water 


r ‘ 
e Treatment 


EAIRMOUNY 


CHEMICAL CO... INC 
136 Liberty St., New York 6, N. Y. 




















Midwestern Representative 
J. H. DeLamar & Son, Inc 
4529 No. Kedzie Avenue 
Chicago 25, Ill 


Ask for pamphlet BW 

















AT LAST! 
A HARD, SMOOTH, WHITE 


ONE COAT 


(NO ROUGHING COAT NEEDED) * 


FINISH INSULATION 
that 


@ RESISTS MOISTURE AND STEAM 
@ DOESN’T SHRINK, CRACK OR PEEL 
@ IS EFFICIENT UP TO 1700°F. 


e STICKS STRONGLY TO OVERHEAD, 
CURVED AND VERTICAL SURFACES 


HAS DOUBLE THE COVERAGE OF 
ASBESTOS CEMENT 


SUPER FINISH 


Sic Tite 


INSULATING CEMENT 


Try Super Finish Stic-Tite at our 
expense. Write on your letter 
head for a 25-\lb. bag 


Large insulated duct finished smooth with Super Finish Stic-Tite 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


124 Wall Street + New York 5, N. Y. 


Taking Load Off Public Power Sta- 
tions by Industrial Heat Power Sta- 
tions. k 
10 (Ne 137-9 (in German 

hat under the cond) 


in Austria it would be 


Schlenk i nergte 1G5SN 


more economical tor the ernment 


help finance industrial heat- power 


] 
tations and to reduce cor spol ding 
he finance of public power station 


ire able enerate 


Wer price 


between the 


power station 


Comparison and Development Pos- 
sibilities of Oil and Coal Fired Power 
Stations. (©. Envler kinere Gas 
10 (No tos 66 (in Germatr 
1] i 0) AIw 
Lation, assunii 
il il d i] 


Liquid Heat Storage for the Balancing 
of Steam Load Fluctuations in In- 
dustrial Plants. \I. Stein 

10 


Generalized Steam Power Plant Heat 
Balance for Digital Computer Applica- 
tion. \. Labludowsh | Vo] 
Pret i, 


Power Generation in the Iron and 
Steel Industry. 
GOS, LO (No 
Because t the 
Arbed tron and 
urg have installes 
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use the modern SUMG approach 


to chemical cleaning 


r+ ) 
Own 


y 


ded for chemical Cleaning m ‘ be emp 1rig yur own Dlar 


Sumco offers you the only modern approach to the servi yf your steam or processing equif 

nt. Especially designed, high volume units assure ( nd fast removal of the 

ghest scales or oxides. Gone is costly interference w 
t< 


r advanced pre-en 


ring techniques by Sumco provide sure, safe resu 








ENGINEERING, INC. 


CALVUWwWwe Li NEW JERSEY 


Ee , . ee 
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Abstracts From the Technical Press 


Get Top Performance from H-P Hot 
Water RO oN. Char ind T. J. M 





UNAFRAX 
CONSTRUCTION CO. 


Contractors and Engineers 


Design and Construction of 

Refractory and Insulation 

including gun placement of 
Refractories 


For 
Boiler Settings, Ash Hoppers, 
Industrial Furnaces of all 
types, Rotary Kiln Linings, 


and Incinerators 


Serving 
PUBLIC UTILITIES 
PAPER MILLS 
INDUSTRIAL PLANTS 
throughout the Nation 


Wo 

Ck 

405 McNeilly Road, Pittsburgh 26, Pa. 
LO 3-2431 











Trends in 


Abroad and Domestic . - | 
iJiimncults ex] 
ke and 


1) with coal ar cribed Re 


Comparative Data on the Total Cost 
of Generation of Conventional and 
Nuclear Power Stations. 

De 


| } 


Packaged Air Preheater Cuts Fuel 
Power Plant Design for Costs, Improves Processes in Industry. 
Paper Mills. | ] Judge ( | Brow! Pu j 1459. 63 
' - PWR ; 


Modern 
y/ / hone } ° 


Improved Design 
Desuperheater. \1 
) GOS, 19 (1 p29 
ure Iso described he sur type desuperhe 

talled il 


of Surface-Type 


Utility Boiler Fired with Delayed 
Coke and Coal. C. Br 


P 


Considerations on the Design of 
Graphite Heat Exchangers. A. Hill 
srit | ) Qa 4 


jard B» 


An Engineering Application of Rein- 
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forced Resin. 
neer 1959, 107 (F« 
IT he Lise I 


making 


deseribed 


Condenser Tube Tests at Edge Moor 
Station Show aig Heat Transfer for 
Stainless. Ar: 9549, 103 
bel 1D 
Kecause 
hinnit 
{ Admiral 


den 


The Application of 
dustry. I 


.. Provide 


Efficient 


Economic Consideration of Air- Coole d 
Heat Exchangers. (. Winter 
en 59, 4 (M 


Boiler 


Operation 


oeaian of Cooler Condensers 


at Boston 
Navy 
Yard 


Nuclear Energy 


Reactor Engineering 
186 


The WHIRLEX collector and fan shown here are part 


of an integral system installed at the Boston Navy 


The ORNL Conference on Gas-Cooled Yard. The unit is designed to carry hot gases and is 
Reactors. Ano YS complete with a re-injection system. The Whirlex cu 


wen 41 tom built fan is designed to absorb thermal expansion 
in any direction and features water cooled bearing 

and built-in inlet damper controls. 
Complete information on this and other WHIRLEX 


installations is available to you at your request. 


Pressure Tube Reactor Unlimited in Fly Ash Arrestor corporation 


Size. | ( I I] l a De 205 North Ist Street © Birmingham, Alabama 


150 ( 1 \ 
dust pct , i [ fy F f 
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"Increased boiler capacity can often be obtained by 
modernizing boiler cleaning equipment. Another benefit 
of such modernization is more efficient utilization of the fuel 
getting more heat into the steam for useful work and 
wasting less heat up the stack 
For exaaple, at the Ashland, Kentucky Works of the 
ARMCO Steel Corporation there are four boilers that were 
unable to supply the growing steam requirements of the 
plant. The high exit gas temperatures suggested that a 
study be made to determine whether the cleaning could be 
improved to provide additional capacity. This study 
indicated that more steam from the same fuel could be 
expected if high pressure long retractable blowers were 
used for cleaning instead of the rotary blowers with which 
the boilers were originally equipped. 
The expected results seemed sufficiently promising and 
it was decided to modernize the cleaning equipment of one 


boiler. The seven rotary blowers were replaced with four 


Diamond Long Retracting Blowers, one of which is shown 
below. This modernization proved to be justified as the 
boiler’s maximum steam output was increased 11% and the 
exit gas temperature was reduced approximately 100° F. 

A "Boiler Cleaning Modernization Program" is well 
worth careful consideration because it can mean _ sub- 
stantial savings in so many ways. In addition to increased 
capacity and more efficient fuel utilization, there is reduced 
maintenance . . . also reduced operating costs when 
motorized units and automatic operation are _ installed. 
Even though your boiler cleaning was the best at the time 
it was installed, improvements since then will probably pay 
off. For many years Diamond has been doing continuous 
research to improve boiler cleaning and boiler cleaning 
equipment. 

Ask the nearest Diamond office (or write directly to 
Lancaster) to make a study of your boiler cleaning ... 


the possible savings may surprise you.’ 


DIAMOND POWER SPECIALTY CORPORATION 


LANCAS 


DIAMOND SPECIALTY LIMITED 


The Mark of 


BETTER BOILER CLEANING 
Al LOWER COST 


R, OHIO 


« WINDSOR, ONTARIO 
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11% 
Viore Steam 
100° F 
Lower Exit 


MODERNIZATION PROGRAM 


Using DIAMOND 


LONG RETRACTING 


, RESULT FROM BOILER CLEANING 


BLOWERS 


One of the four Diamond Long Re- 
tracting Blowers used to modernize 
the cleaning of the first boiler at the 
Ashland Works of ARMCO Steel 
Corporation. The results were so 
satisfactory that the three other 
boilers in this plant are now also 


being modernized. 
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Abstracts From Technical Press 


Instruments and Controls 


A Survey of the Application of Auto- 
matic Devices for Electric Power 
Generation. Hartranit and | 


ATT ‘I 
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LEVEE TROL 


Seeeee® 
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Install a fast-acting, positive fuel 
cut-out control at low cost 


f 


The Application of Computers to the 
Small Power Plant Monro 


Reliance Levalarm EAI5R 
adds this function to low 
and medium pressure water 
columns by simple hook-up 


Miniature Controls Come of Age. 


| IOS, 62 














Control Unit Finds Air Heater Hot a3 
Spots Two electrodes extend into boiler water in the Levalarm chamber. Water 
OS. 150 surrounding them completes a closed circuit carrying special current 
supply from a transformer. When water level drops below the electrodes, 

the relay circuit to the solenoid-operated fuel valve is broken. Action is 

immediate. An auxiliary alarm can be actuated at the same time. This 

Levalarm may be installed on any water column having gage centers not 

less than 1212"; maximum 450 psi. Very easy to install... Another model 


is designed for pressures to 900 psi. 
Up to FIVE functions possible with other Levalarms 


Broad protection for your boiler’s safety can be realized through multiple 
electrode Levalarm models that install in the water column cap. Model 
EAI8 has enough electrodes to provide fuel cut-out, low and high water 
alarms, and start and stop feed pump. To comply with insurance com 
pany rulings requiring dual fuel cut-out facilities, an extra electrode can 
be added to the Levalarm. Thus no additional piping needed. 
Grinding, Screening and Filtering It will pay you to get details on Reliance Levalarms. Write for Bulletin 
D2 or contact nearest Reliance Representative. 
The Operation of P.F. Mills for Powe 


Station Boilers The Reliance Gauge Column Company 


5902 Carnegie Avenue ° Cleveland 3, Ohio 





EAI8 











SAFETY DEVICES 
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The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 


precise flexibility—sustained high accuracy and long life 


Fight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 


steel, “K” Monel, a stainless steel or beryllium copper, metallurgical control is 


exact from ingot to finished tube. Socket and tip joints are welded or brazed 


then stress relieved for highest strength and safety. “Whip testing” at pulsating 


pressures at least SO‘? greater than rated pressure insures calibration stability 





Order your Ashcroft Duragauges with the best Bourdon tube material for your 


Ash ft yuge in service. Choose the all-stainless-steel movement or stainless steel with nvlon bear 
D+ ‘ » h 

ings and pinion gear. Full range of pressures, dial sizes, case designs and material 
aii td + hush available. In any combination of components, Duragauges give sustained high 


accuracy and long service. Get details from your industrial supply distributor. 


MAXWELL ASHCROFT PRESSURE GAUGES 





| & § A product of 
M FP MANNING, MAXWELL & MOORE, INC. 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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HAPHAZARD 
SALT 
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wT LOSS 
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MPEVETROL 
New OL system solves these common 


wet salt storage problems for you 


Levetrol 


Levetrol 


Levetrol 


Levetrol 
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ML issscS 


is a Pfaudler Permutit program providing 
the know-how 
the equipment 
and the experience 
for solving problems involving fluids 


FLUIDICS AT WORK 


Selecting water 
treatment systems 
to meet your 
specific needs 


Many huctor involved in 
j 


propel lection of water treat 
ment equipment for specific use 
Analyst ol the raw Vile! vol 
ume and quality of water re 
quired, cost of equipment (both 
initial and operating), amortiza 
tion rates and plans tor tuture 
expansion, to cite just i tew. The 

stems illustrated typity answers 
to widely 

It vou are concerned with any 
conditioning 
bring an outline of your require 


varying requirements 
phase ol Wile! 


ments to Permutit. As the largest 
ind most experienced producer 
of water treatment equipment of 
every type, Permutit can assure 


you sound recommendations and 


the most eflicrent and economi 
ibsystem availible for your par 
trulaur need 
\Vrite to the Permutit’ Divi 
oO pt. CO-69, 50 West 44th 
Stra New Yor 36. New York 
Permutit Company of 
Canada Ltd { Queens Quay 
W t. loronto Ontariw: or 207 
\W t Hast } ‘SI et. Vancouve 
KB. ¢ 
PiLtrbies 


water treatment 

waste treatment blending 
corrosioneering metering 
piping 
storing 

heat transfer 
centrifuging 


reactions 
fluid analysis 
agitation 
distillation 


PFAUDLER 
PERMUTIT 
INC 


Specialists In FLUIDICS 


the science of fluid processes 
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Well water for municipal supply. Acrator re 
duces CO, to reduce acidity, reduces taste and 
odor and ox es dissolved iron and manganese 
Precipiiator removes turbidity, color, hardness 
and oxidized tron and manganese. Gravity filters 


remove remaining traces of turbidity 
P >< MEMIC AL 
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Process water for electronic components 
Package Precipitator removes bulk of turbidity 


hardne ind iron. Anthracite filter removes re 
maining suspended matter. Activated carbon filter 
tak out color and absorbs dissol 1 organics 
Demineralizer— cation, anior nd m d bed 
reduce di | Is 1 ! ad maxi 
mum. Polis f rel of st 
| nad {m 
es 
- 
T a 
sttam 
( = 
ow 
* é 
\ > CMEMICA ’ ‘=> 
FEEDER BOILER 
Water for steam boiler. Hot proc oftener 
reduces hardne to a few grains per gallon 
Iso reduce silic Anth Ite filter removes 
remaining turbidit Zeolite softener may be 
idded to system where zero hardn needed 
Finally, the deaerating heater removes oxygen 
to prevent corrosion 
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WHY 

DONT 
YOU 

SOLVE 
YOUR 
COAL 
FLOW 

PROBLEM 


... INSTALL PNEUBIN PULSATING PANELS! 


PneuBin is a complete, quict system, designed to produce 
flow by POSITIVE DISPLACEMENT of stubborn materials 
in concrete or metal storage bins and hopper: 
Many leading industrial plants and public utilities have 
found PneuBin to be the answer to their coal-flow problems 
For complete information and FREE illustrated literature, 
Write 


[iy 


DIVISION OF GEROTOR MAY CORPORATION 
COCKEYSVILLE, MARYLAND 








LIKE GETTING TWO CRUSHERS 
FOR THE PRICE OF ONE 


The Pennsylvania Reversible Hammermill gives 
you so much more for your money. For instance, 
you get double the crushing area by merely 
flipping a switch. the direction of the rotor 
changes and you are using the breaker blocks 
and caze bars of a duplicate mill. This not only 
doubles cage and block life but hammers need 
never be hand turned and wear is kept uniform 
Both cage assemblies are easily adjusted to move 
towards or away from the hammer circle. This 
permits you to wear hammers much farther while 
keeping the grind uniform during the long life of 
the hammers with no falling off of tonnage. 
Send for bulletin 1040 that gives complete infor- 
mation on the various sizes of Pennsylvania 
Reversible Hammermills. Pennsylvania Crusher 
Division, Bath Iron Works Corporation, West 


Chester, Penna. 


Penn 
CRUSHER 
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Otath0Htl ~=Temperature Equalizing 


MULTI-PORT GAUGE* 


Improves AcCuracy of Water Level Indication 


at High Operating Pressures 


e Diamond Temperat re Equa ing Multi-Port 


g at high operating 


Jensing steam through 
| is required. The 


jauge 


LANCASTER, OHIO 





NEW IDEAS IN CHEMICAL CLEANING 


Now, tor the first time, plant operators can be sure 


of a new degree of safety in the cleaning of thet: 
pressure units containing austenitic stainless steel 

for example, heat exchangers, stainless-clad pressure 
vessels womic reactors, and supercritical-pressure 
steam yvenerators. Citric Acid service by Dowell 


provides a new, effective method for these special 
chemical cleaning situations 
Ihe Citric Acid used in Dowell chemical cleaning 
is inhibited with an exclusive chloride-free inhibitor 
Cleaning with this new field-proven solution assures 
a chloride free solvent system, ind thus helps prevent 
chloride stress-corrosion cracking 
Dowell Citric Acid also provides other significant 
idvantages: Citric Acid stabilizes dissolved tron and 
helps prevent precipitation of insoluble iron com 


pounds when neutralizing chemicals are used. Flushing 





of the unit 1s not as difhe when Citric Acid is used 
Citric Acid ts especiall itable where stainless steel 
ind other me s are | together in construction 
of the unit 

Citric Acid cleaning with a chloride-free inhibitor 
is just one of the new ideas from Dowell research 
Other recent contributions include the new white 
glove” standards of cleanness, Copper removal agents 
ind the new jetting device for cleaning heat exchanger 


tube bundles 


Ask your Dowell representative about Citric Acid 


service and Dowell chemical cleaning programs for 
your plant equipment. Dowell, the leader in chemical 


cleaning service and research, operates 
industrial area through § lI¢ offices 


Dowell, Tulsa 1, Oklahom 


Chemical cleaning service for all industry 


DIVISION OF THE DOW CHEMICAL COMPANY 


in every major 
and stations 





